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I have reviewed this report and certify that the package is in compliance with
"Quality Assurance Project Plan for the Chemical Analysis of Highly
Radioactive Samples in Support of Enviromental Activities on the Hanford Site"
- WHC-SD-CP-QAPP-002. I found it to be a true and accurate accounting both
technically and for completeness of the laboratory analyses performed on this
sample.

Dennis K. Sato
Data Coordinator

Cary M. -Seidel
Unit Manager

Lar/9 H. Taylor
Laboratory Q.A. Officer

Date 2Or 9, 070

Date

Date

/)/ 2 /9
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INTRODUCTION

Westinghouse Hanford Company Analytical Laboratories are supporting the
characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase 1A and 1B of the "Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks" (WHC-EP-
0210).

Tank 241-U-110 has a 500,000 gallon capacity. Construction was completed in
1944. The tank received first cycle waste, REDOX (Reduction-Oxidation) high-
level waste, coating waste, and laboratory waste until 1975. Between July 7,
1975 and February 2, 1976, P-10 pumps were installed and 41,700 gallons of
liquid waste was pumped from the tank. Tank 241-U-110 still contains an
estimated 195,000 gallons of waste.

Analytical Laboratories performs all analytical analysis to the specifications
of the "Quality Assurance Project Plan for the Chemical Analysis of Highly
Radioactive Samples in Support of Environmental Activities on the Hanford
Site," WHC-SD-CP-QAPP-002. In accordance with WHC-SD-CP-QAPP-002, the
following laboratory policies are being followed. Spikes are performed on
either the undissolved sample, or the sample after dissolution, as directed by
the scientist. If the spike addition is found to be less than 20% of an
analyte concentration, the spike recovery is not reported due to errors
introduced by the precision of the sample analysis. The concentration of
spike additions will be re-evaluated before the start of Phase IC. Two
spiking routines are being used during Phase 1A and 1B. For the following
analyses, Ion Chromatography (IC), Inductively Coupled Plasma (ICP), Mercury
Hydride, Total Organic Carbon (TOC), and Carbonate analyses, the solid sample
is spiked independently from the sample digestion. Any non-homogeneity of the
sample could adversely affect the spike recoveries. For the radioisotopic
analysis and other analyses not specified above, the spikes were performed by
spiking an aliquot of sample after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded, and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun."
Laboratory travelers are issued using a computerized routine according to a
"sample point." This sample point label (segment-n) on the laboratory
travelers and on the gamma energy analysis (GEA) analysis reports has no
relationship to the sampling activities or the sample identification. All
results in this data package relate only to the composite of Sample 89-073,
Sample 89-074, Sample 89-075 and Sample 89-076 which comprises core 13 from
riser 2 of tank 241-U-110. The Core 13 Composite Sample was prepared by
compositing 4 grams of segment 1 (89-073), 9 grams of segment 2 (89-074), 63
grams of segment 3 (89-075), and 43 grams of segment 4 (89-076).

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
the samples. The results from the organic analysis will be provided when
available.
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Carbon-14 analysis on the undigested sample was not performed as the 222-S
laboratory does not have analytical procedures that will analyze low levels of
Carbon 14 in solids. Neptunium 237 analysis was not run on the water
digestion. The Chrome-VI analysis on the water digestion was not performed
because sufficient sample to complete this analysis was not available. Sample
for additional digestions was not available as this sample was completely
consumed performing other analyses.

All sample results reported here by weight are reported as the "wet weight" of
the sample. Some samples noticeably lost moisture during the process of
aliquoting and weighing for digestion. In order to minimize errors due to
loss of moisture, the percent moisture was determined at the earliest
opportunity. Attempts to dry the sample before analysis resulted in
approximately a tenfold increase in radiation levels. In order to reduce and
control radiation exposure to laboratory personnel, the samples were not dried
before aliquoting and digestion. This may result in some laboratory results
being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis batch
report. Any notable observations regarding an analysis are noted on the batch
report for that analysis. Copies of laboratory travelers can be found in
Appendix A.
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SAMPLING DATA
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Single Shell Tank Waste Characterization
Summary of Core Sample

TANK ID: 241-U-110

RISER ID: #2

CORE ID: #13

SEGMENT

Lab Serial No. F0489

1 Customer ID No. 89-073

Last Segment? No

Lab Serial No. F0513

2 Customer ID No. 89-074

Last Segment? No

Lab Serial No. F0537

3 Customer ID No. 89-075

Last Segment? No

Lab Serial No. F0561

4 Customer ID No. 89-076

Last Segment? Yes

Lab Serial No.

5 Customer ID No.

Last Segment?

Lab Serial No.

6 Customer ID No.

Last Segment?

Lab Serial No.

7 Customer ID No.

Last Segment?

DATE SAMPLING INITIATED: 11-30-89

DATE SAMPLING COMPLETED: 11-30-89

SEGMENT

Lab Serial No.

8 Customer ID No.

Last Segment?

Lab Serial No.

9 Customer ID No.

Last Segment?

Lab Serial No.

10 Customer ID No.

Last Segment?

Lab Serial No.

11 Customer ID No.

Last Segment?

Lab Serial No.

12 Customer ID No.

Last Segment?

Lab Serial No.

13 Customer ID No.

Last Segment?

14

Lab Serial No.

Customer ID No.

Last Segment?

SST-1 Rev. E 9/27/90 Interim
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Single Shell Tank
Core Composite

LAB SEGMENT SERIAL #: F1067 CUSTOMER ID: 000013

SIMI-VOLATILE ORGANIC ANALYSIS

SIMI-VOA SAMPLE LAB SERIAL #: N/A DATE SAMPLED: N/A

PARTICLE SIZE DISTRIBUTION ANALYSIS

PARTICLE SIZE SAMPLE LAB SERIAL #: N/A DATE SAMPLED: N/A

Homogenized Solids

UNDIGESTED SOLIDS ANALYSIS

LABORATORY SERIAL NUMBER FOR SAMPLE: F1067 DATE SAMPLED: 11-30-89

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F1068

FUSION ANALYSIS OF SOLIDS

LABORATORY SERIAL NUMBER FOR SAMPLE: F1073 DATE SAMPLED: 11-30-89

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F1074

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: F1075

ACID DIGESTION ANALYSIS OF SOLIDS

LABORATORY SERIAL NUMBER FOR SAMPLE: F1085 DATE SAMPLED: 11-30-89

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F1086

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: F1087

WATER DIGESTION ANALYSIS OF SOLIDS

LABORATORY SERIAL NUMBER FOR SAMPLE: F1079 DATE SAMPLED: 11-30-89

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F1080

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: F1081

Laboratory Notebook Reference WHC-N-313-4 29

Notebook No. Page No.

SST-17 Rev. D 9/27/90 Interim
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SAMPLE DATA SUMMARY
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Analytical Laboratory Data Summary

SINGLE SHELL TANK PROJECT

The next four pages of this report (including this page)

summarizes the results for the analysis of the

Core 13 Composite Sample
Tank 241-U-110

UNTREATED

pH

% Water

Mercury

Cyanide

Carbon 14

SAMPLE RESULTS

Sample Duplicate

12.60 12.73

39.70% 40.01%

1.21 ug/g 1.07 ug/g

<1.00E+01 ug/g <9.00E+00 ug/g

This Analysis was not completed
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DATA SUMMARY
Sample units are Wet Weight

Core 13 Composite
Fusion Dissolution

Tank:

Customer ID:

241-U- 110

Core Composite 13 ICP Results

Radiological

Fusion

Total Alpha
Total Beta

GEA Cs-137

Uranium

Plutonium

Americium 241

Neptunium 237

Technetium 99

Iodine 129

Strontium 90

Analysis

Sample

1.72 g/L

<1.13 uci/g
1.58E+03 uci/g

3.06E+01 uci/g

6.10E+03 ug/g

2.85E-01 uci/g

1.28E-01 uci/g

<6.28E-01 uci/g

<1.20E-02 uci/g

<1.1OE-02 uci/g

5.34E+02 uci/g

Duplicate
Sample

2.16 g/L

<7.78E-01
1 .50E+03

2.93E+01

5.14E+03

2.50E-01

<2.96E-02

<5.OOE-01

<9.49E-03

<6.94E-03

5.14E+02

uci/g
uci/ 9

uci/g

ug/g

uci/g

uci/g

uci/g

uci/g

uci/g

uci/g

LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits

13

Sample

Aluminum
Antimony
Barium
Beryllium
Boron
Cadmium
Calc i um
Chromium
Cobalt
Copper
Europium
Iron
Li th i um
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Stront ium
Sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Vanadium
Zinc
Zirconium

28065 ug/g
LT
LT
LT

153 ug/g
LT

737 ug/g
177 ug/g

LT
LT
LT

3239 ug/g
LT

472 ug/g
912 ug/g
LT
LT
LT

1449 ug/g
813 ug/g
NA
LT
LT

7151 ug/g
LT

14124 ug/g
97 ug/g
195 ug/g
LT
LT
LT
LT
LT
LT
88 ug/g
LT

Duplicate

30125 ug/g
LT
LT
LT

113 ug/g
LT

1005 ug/g
139 ug/g

LT
LT
LT

3263 ug/g
LT

221 ug/g
890 ug/g
LT
LT
LT

1600 ug/g
522 ug/g
NA
LT
LT

6832 ug/g
LT

17280 ug/g
130 ug/g
102 ug/g

LT
LT
LT
LT
LT
LT
77 ug/g
LT



DATA SUMMARY
Units For Samples Are Wet Weight

Core 13 Composite
Water Digestion

Tank:
Customer Id.:

241-U-110
Core 13 Composite

ICP Results

Sample

Water Digestion
Water Digestion **

pH

8.33 g/L
10.18 g/L

11.64

Duplicate

11.19 g/L
10.05 g/L

11.71

Anion Analysis

Fluoride
Chloride
Nitrate
Phosphate
Sulfate

Total Organic Carbon
Ammoni a
Carbonate
Nitrite

Radiological

Total Alpha
Total Beta

GEA Cs-137

Americium 241
Carbon 14
Iodine 129
Neptunium 237 *

Plutonium
Strontium 90
Technetium 99
T rit ium

4.99E+03 ug/g
9.41E+02 ug/g
5.88E+04 ug/g
2.32E+04 ug/g
1.21E+04 ug/g

1.31E+02 ug/g
<4.85E+03 ug/g
9.48E+03 ug/g
1.17E+04 ug/g

Analysis

<2.99E-03 uci/g
1.93E+01 uci/g

9.29 uci/g

<1.58E-03 uci/g
5.89E-04 uci/g

<7.92E-03 uci/g
not analyzed

<7.66E-04 uci/g
5.94E-02 uci/g
5.92E-03 uci/g
2.29E-03 uci/g

Atomic Absorption Spectroscopy

3.55E+03 ug/g
9.03E+02 ug/g
6.14E+04 ug/g
7.04E+03 ug/g
5.16E+03 ug/g

2.46E+02 ug/g
<3.61E+03 ug/g
7.15E+03 ug/g
1.24E+04 ug/g

Potassium
Samarium

<2.23E-03 uci/g Selenium
1.37 uci/g Silicon

Silver
9.20 uci/g Sodium

Strontium
<1.30E-03 uci/g Sulfur
4.08E-04 uci/g Tantalum

<5.09E-03 uci/g Thallium
Thorium

<5.77E-04 uci/g Tin
3.32E-02 uci/g Titanium
5.94E-03 uci/g Uranium
1.76E-03 uic/g Vanadium

Zinc
Zirconium

Arsenic **

Mercury
Selenium **

<4.91E-01 ug/g
<1.2E-02 ug/g
<4.91E-01 ug/g

<4.98E-01
2.28E-02
<4.98E-01

* Analysis Was Not Run.
** Analysis performed on second digestion.
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Sample Duplicate

Aluminum
Antimony
Arsenic
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium

Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnes i um
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous

3009 ug/g
LT
LT

1 ug/g
LT

226 ug/g
LT
21 ug/g
LT

740 ug/g
LT
LT

5 ug/g
18 ug/g
LT

177 ug/g
10 ug/g
90 ug/g
LT
15 ug/g
12 ug/g
LT
LT

2956 ug/g

LT

273 ug/g
267 ug/g

1111 ug/g
LT

63099 ug/g
3 ug/g

777 ug/g
LT

418 ug/g
161 ug/g
LT
10 ug/g
LT
21 ug/g
7 ug/g

27 ug/g

2657 ug/g
LT
LT
LT
LT

231 ug/g
LT
24 ug/g
LT

727 ug/g
LT
LT
LT
16 ug/g
LT
LT

6 ug/g
75 ug/g
LT
11 ug/g
LT
LT
LT

2720 ug/g

LT
LT

276 ug/g
1075 ug/g

LT
62398 ug/g

2 ug/g
744 ug/g

LT
298 ug/g
69 ug/g
LT
7 ug/g

LT
10 ug/g
6 ug/g

LT

ug/g
ug/g
ug/g



DATA SUMMARY
Units For Samples Are Wet Weight

Core 13 Composite
Acid Digestion

241-U-110
Core 13 Composite

Atomic Absorption Spectroscopy
Hydride Analysis

Sample

Acid Digestion

Arsenic

Mercury

Selenium

9.56 g/L

Duplicate

10.04 g/L

<1.05 ug/g <9.96E-01 ug/g

6.28E-01 ug/g

2.90E-01 ug/g

4.99E-01 ug/g

2.76E-01 ug/g

LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards outside Control Limits

ICP Results

Aluminum
Antimony
Bar i um
Berylliu n
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobal t
Copper
Europiun
I ron
Lanthanun
Lead
L i th ium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassiu n
Samarium
Seleniun
Silicon
Silver
Sod i urn
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Uranium
Vanad i um
Zinc
Zirconium

Tank:
Customer Id.:

Sample

57262 ug/g
572 ug/g

49 ug/g
3 ug/g

15713 ug/g
60 ug/g
LT

557 ug/g
LT

676 ug/g
129 ug/g

73 ug/g
LT

14141 ug/g
88 ug/g

1123 ug/g
13 ug/g

217 ug/g
5703 ug/g
LT
35 ug/g

142 ug/g
L T
LT

677 ug/g
5217 ug/g

LT
75809 ug/g

563 ug/g
883 ug/g

LT
816 ug/g

2112 ug/g
67 ug/g
28 ug/g

8653 ug/g
LT

1828 ug/g
134 ug/g

Duplicate

56255 ug/g
LT
LT
LT

14154 ug/g
55 ug/g
LT
512 ug/g
LT

458 ug/g
LT
LT
LT

16036 ug/g
LT

520 ug/g
LT

231 ug/g
5270 ug/g
LT
LT
65 ug/g
LT
LT

244 ug/g
2760 ug/g

LT
71589 ug/g
475 ug/g
706 ug/g
LT
LT
LT
LT
LT
LT
LT

437 ug/g
LT
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PHYSICAL TEST RESULTS
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Single Shell Tank
Extrusion of Segment -- Physical Tests

LAB SEGMENT SERIAL #: F1067

ANALYST: K. J. Patterson

DRAINABLE LIQUID Liquid Submitted

CUSTOMER ID:
DATE EXTRUDED:

for Segment Analysis? --

000013

No

GROSS TARE NET

SERIAL DATE/TIME ESTIMATED

SPECIFIC CALCULATED

APPEARANCE OF LIQUID:

DIMENSIONS OF SEGMENT

Completed Segment Obtained? LENGTH: CALC. VOL.

REMARKS

APPEARANCE OF SOLIDS:

Samples were consolidated from four jars. The composite was labeled as jar #397.

Sample was damp, granular and dark brown in color.

PENETROMETER N/A

HOMOGENIZATION

(bs/sq in REMARKS:

PROCEDURE: T038A-00712 REVISION: F QUANTITY OF MATERIAL: 120.0 GRAMS

DATE HOMOGENIZED: IIME HOMOGENIZED-: 20 MINUTES

OPERATOR: Fran Steen

LABORATORY NOTEBOOK REFERENCE WHC-N-313-4 29

Notebook No. Page No.

SST-3 Rev. F 9/27/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA63090/WA58053

PROCEDURE/REV LI-000-200

TECHNOLOGIST D. B. Bechtold

DATE March 13, 1990

TEMPERATURE <50 C

STARTING TIME 0830 03-08-90

ENDING TIME 1500 03-13-90

CHEMIST D. B. Bechtold

DESCRIPTION LAB ID
1 Thermographic Analysis F1067

2 Diff. Scanning Calorimeter F1067

3

4

5

6

7

8

9

10

11

CUSTOMER ID: 000013

Thermo-Gravimetric/Differential
Scanning Calorimeter Analysis

Perkin-Elmer

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIOUOT VOL. & ALIOUOT VOL. & ALIQUOT VOL. OF STD .

N/A

SST-102 Rev. I 1012/90 Interim
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UNDIGESTED SAMPLE ANALYSIS
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Single Shell Tank

Tank:
Customer ID:

Laboratory ID:
pH

Laboratory ID:
% Water

Laboratory ID:
Mercury

Laboratory ID:
Cyanide

Project

241-U-110
Core 13 Composite

Check Blank
Standard

F1065 F1066
100.40% 6.34

F1065 F1066
96.60% 3.60E-03

F1065 F1066
104.80% <1.OOE-02

F1065 F1066
97.50% <5.OOE-01

Undigested Sample
Analysis Results

Units For Samples Are Wet Weight

Sample

F1067
12.60

F1067
g 39.70%

F1067
ug/g 1.21

F1067
mg <10.00

Duplicate
Sample

F 1068
12.73

F1068
40.01%

F1068
ug/g 1.07

F1068
ug/g <9.00

Spike of
Sample

N/A
N/A

N/A
N/A

F1069
ug/g 136.10%

F1069
ug/g 98.40%

Check
Standard

F1070
100.70%

F1070
99.00%

F1070
106.70%

F1070
99.10%



Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT AL10653

PROCEDURE/REV LA-212-103/A-1

TECHNOLOGIST M. Franz

DATE March 01, 1990

TEMPERATURE 23.5 C

STARTING TIME 0740

ENDING TIME 1330

CHEMIST R. E. Brandt

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1066

2 Reagent Blank F1066

3 Sample Comp 13 F1067

4 Duplicate Sample Comp 13 F1068

5 Final LMCS Check Std F1070

6

7

8

9

10

11

CUSTOMER ID: 000013

pH Analysis of Solid Sample

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 72C1 1B/1.0 mL 1.0 mL

SST-102 Rev. I 10/2/90 Interim
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Analytical Batch

LAS SEGMENT SERIAL #: F1067

INSTRUMENT N/A

PROCEDURE/REV LA-564-101/D-2

TECHNOLOGIST R. 0. Hale

DATE February 23, 1990

TEMPERATURE 420 C

STARTING TIME 1800

ENDING TIME 1900

CHEMIST R. E. Brandt

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1065

2 Reagent Blank F1066

3 Sample Comp 13 F1067

4 Duplicate Sample Camp 13 F1068

5 Final LMCS Check Std F1070

6

7

8

9

10

11

CUSTOMER ID: 000013

% Water in Composite Undigested
Sample

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STO.

LMCS Check Std 11C11AH/1.0 g ig

SST-102 Rev. I 10/2/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA77479

PROCEDURE/REV LA-325-102/A-2

TECHNOLOGIST M. Meyers

DATE July 16, 1990

TEMPERATURE N/A

STARTING TIME 1300

ENDING TIME 1430

CHEMIST K. Fuller

DESCRIPTION LAB ID

1 Initial LMCS Check Std F1065

2 Reagent Blank F1066

3 Sample Comp 13 F1067

4 Duplicate Sample Comp 13 F1068

5 Spike Sample Comp 13 F1069

6 Final LMCS Check Std F1070

7

8

9

10

11

CUSTOMER ID: 000013

Mercury Analysis by Atomic
Absorption.

Manual Cold Vapor Technique

Undigested Sample

Perkin-Elmer 2280AAS

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 58C11 CD/25 uL 25 mL

Spike 58C11CD/15 uL F1067/.0388 g 25 mL

SST-102 Rev. I 10/2/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA66684

PROCEDURE/REV LA-695-101/A-2

TECHNOLOGIST E. Colvin

DATE June 20, 1990

TEMPERATURE 10 C to 14 C

STARTING TIME 0800

ENDING TIME 1130

CHEMIST R. E. Brandt

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1065

2 Reagent Blank F1066

3 Sample Camp 13 F1067

4 Duplicate Sample Comp 13 F1068

5 Spike Sample Comp 13 F1069

6 Final LMCS Check Std F1070

7

8

9

10

11

CUSTOMER ID: 000013

Cyanide Analysis
Undigested Sample

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 75C1 IF/5 uL N/A

Spike 75C1 IF/5 uL F1067/.0621 g N/A

SST-102 Rev. I 10/2/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: CN-

PROCEDURE: LA-695-101 REVISION: A-I

INSTRUMENT: Baush & Lomb Spectronic 21 PROPERTY NUMBER: WA66684

TECHNOLOGIST: R.Brandt PAYROLL NUMBER: 69090

DATE: July 20, 1989

CALIBRATION STANDARD ID: 88C15C

ANALYTE CONCENTRATION: 817 ug/ml

TYPE OF CALIBRATION: Least Square Linear Regression

Instrument Reading
Dilution Concentration Units= Abs.

Blank 0 0.016
100 ul 0.82 ug 0.091
200 ul 1.63 ug 0.150
500 ul 4.08 ug 0.354

1000 ul 8.17 ug 0.663
2000 ul 16.34 ug 1.275
3000 ul 24.51 ug 1.720

COMMENTS: Y - intercept - 0.01682

Slope - 0.076317

Correlation Coefficient - 0.999874

SST-103 Rev. A 9/25/90 Interim
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KOH FUSION ANALYSIS
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Single Shell Tank Project

Tank:
Customer ID:

Fusion Analysis
Laboratory Results Of Solids
Units Are Sample Wet Weight

241-U- 110
Core 13 Composite

Standard Blank Sample Duplicate
Sample

Spike of Standard

Sample Sample

Laboratory ID:
Fusion

Laboratory ID:
Total ALpha

TotaL Beta

Laboratoy ID:
Gea Cs-137

Laboratory ID:
Uranium

Laboratory ID:
PLutonium

Laboratory ID:
Amer i ci um

Laboratory ID:

Neptunium

Laboratory ID:
Technetium 99

Laboratory ID:
Iodine 129

Laboratory ID:
Strontium

F1047
99.10%
102.20%

F1076
103.70%

F1071
90.00%

F1047
105.60%

F1047
105.99%

F0999
67.00%

F1071
123.30%

F0921
98.00%

F1072
Complete

F1048
<2.81E-02 uci/L
<1.93E-01 uci/L

F1078
<6.28E-02 uci/L

F1072
<7.11E+01 ug/L

F1048

<8.29E-03 uci/L

F1048

<2.28E-02 uci/L

F1000

<1.08 uci/L

F1072
<2.61E-02 uci/L

F0922

<1.50E-02 uci/L

F1071 F1072
99.70% 9.96E-02 uci/L

F1073
1.72

F1073
<1.13

1 .58E+03

F1073
3.06E+01

F1073
6.10E+03

F1073
2.85E-01

F1073
1.28E-01

F1073
<6.28E-01

F1073
<1 .20E-02

F1073
<1.1OE-02

F1073

F1074
g/L 2.16 g/L

F1074 F1075
uci/g <7.78E-01 uci/g 92.90%
uci/g 1.50E+03 uci/g 106.20%

F1074 F1075
uci/g 2.93E+01 uci/g 104.00%

F1074 F1075

ug/g 5.14E+03 ug/g 98.30%

F1074 F1081
uci/g 2.50E-01 uci/g 101.70%

F1074 F1075
uci/g <2.96E-02 uci/g 101.30%

F1074 F1075
uci/g <5.OOE-01 uci/g 61.50%

F1074 F1075
uci/g <9.49E-03 uci/g 98.10%

F1074 F1075
uci/g <6.94E-03 uci/g 89.80%

1074
5.34E+02 uci/g 5.14E+02 uci/g

F1076
98.60%
104.40%

F1077
102.40%

F1076
88.90%

F1082
98.10%

F1076
106.60%

F1076
65.50%

F1076
99.80%

F1076
95.70%

F1075 F1076
65.00% 101.50%
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ICP Results

Date Analyzed:
Procedure:

Analyst:

Digestion

Procedure:

Aluminum
Antimony
Barium

Beryllium
Boron
Cadmium
Calcium

Chromium

Cobalt
Copper

Europium

Iron
Lithium

Magnesium

Manganese

Mercury
Molybdenum
Neodymium

Nickel

Phosphorous

Potassium

Samarium

Selenium
Silicon

Silver

Sodium

Strontium
Sulfur

Tantalum

Tha Llium

Thorium
Tin

Titanium
Vanadium

Zinc
Zirconium

DATA SUMMARY
Fusion Dissolution

April 27,1990

LA-505-151/A-0

J. A. White

Acid Digestion

LA-505-159/A-0

Instrument Acid
Starting Digest.

LMCS LMCS
Standard Standard

105.37%
101.78%
100.31%
99.10%

102.98%
97.77%

103.34%
92.10%

101.08%
101.90%
93.20%

104.02%
95.05%

102.22%
101.36%
103.77%
98.33%
94.58%
98.00%

103.55%
97.37%

98.35%
102.42%
90.44%

104.29%
96.64%

101.93%
100.97%
98.33%

104.56%
101.05%
97. 17%

103.57%
103.19%
100.17%
102.72%

Reagent Blank
Core 13 Composite

Duplicate of Core 13 Comp.

Spike of Core 13 Comp.

Reagent

BLANK

ppM

-2.08 LT

-2.32 LT
-0.27 LT

-0.04 LT
0.84

-0.15 LT
1.19

-0.28 LT

-0.42 LT
-0.69 LT

-0.19 LT
0.26

-0.49 LT

2.33

0.00 LT

-0.17 LT
-0.33 LT

-8.83 LT

13.53

-1.40 LT

NA

-11.29 LT
-4.14 LT

16.82

-0.81 LT

10.52

-0.10 LT
-0.53 LT

-1.62 LT
-14.56 LT
-6.72 LT

-0.43 LT
-0.39 LT
-0.68 LT
0.09
-1.18 LT

LT: Less Than

NC: Not Calibrated

NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits

F1072
F1073
F1074
F1075

LMCS
ACID

Digestion

Wet
Weight
Sample

ug/g

28065
38 LT
-2 LT
-1 LT

153
-7 L T

737
177

21 LT
39 LT
-8 LT

3239
-20 LT
472
912

-4 LT
-6 LT

-498 LT
1449
813
NA

-420 LT
-96 LT

7151
-29 LT

14124
97

195
-55 LT

-198 LT
-213 LT

10 LT
-2 LT

-13 LT
88

-20 LT

Wet
Weight
Sample

Duplicate

ug/g

30125

-166 LT

-21 LT
-3 LT

113

-15 LT
1005

139

-11 LT
-6 LT

-20 LT

3263

-52 LT

221
890

-26 LT

-27 LT

-915 LT
1600

522

NA

-1162 LT

-277 LT

6832

-84 LT
17280

130

102

-158 LT

4887 LT

2302 LT

-29 LT
-26 LT

-63 LT

77
-95 LT

Spike
Recovery

NOT CALC.

19.62%

NOT CALC.
NOT CALC.

94.74%
NOT CALC.

NOT CALC.

78.98%

93.15%
87.95%

NOT CALC.
NOT CALC.

NOT CALC.

90.99%

NOT CALC.
NOT CALC.
NOT CALC.

NOT CALC.

NOT CALC.

-0.23%

NA

NOT CALC.
NOT CALC.

NOT CALC.
NOT CALC.
NOT CALC.

91.10%

0.02%

NOT CALC.
NOT CALC.
NOT CALC.

84.54%
NOT CALC.
NOT CALC.

87.98%

NOT CALC.

Closing
LMCS

Standard

109.38%
107.72%

103.35%
105.63%

106.68%
102.96%

106.26%
95.69%

108.78%
105.93%

98.13%

108.86%
97.11%

106.23%

105.38%
103.80%
102.84%
95.97%

102.81%

96.39%

100.58%
101.55%

103.85%
94.99%
108.99%

99.31%
105.21%

99.29%

101.45%

106.33%

107.48%
102.77%
109.98%
108.33%
105.24%
108.49%
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Single Shell Tank Project

Tank:
Customer ID:

Fusion Analysis
Laboratory Results Of Solids

Results of the Laboratory Digestion

241-U-110
Core 13 Composite

Standard Blank Sample Duplicate
Sample

Spike of Standard

Sample Sample

Laboratory ID:
Fusion

Laboratory ID:
Total Alpha
Total Beta

Laboratoy ID:

Gea Cs-137

Laboratory ID:

Uranium

Laboratory ID:

Plutonium

Laboratory ID:

Americium

Laboratory ID:

Neptunium

Laboratory ID:

Technetium 99

Laboratory ID:
Iodine 129

Laboratory ID:

Strontium

F1047
99.10%
102.20%

F1076
103.70%

F1071
90.00%

F1047
105.60%

F1047
105.99%

F0999
67.00%

F1071
123.30%

F0921
98.00%

F 1072
Complete

F1048

<2.81E-02 uci/L

<1.93E-01 uci/L

F1078
<6.28E-02 uci/L

F1072

<7.11E+01 ug/L

F1048

<8.29E-03 uci/L

F1048

<2.28E-02 uci/L

F1000

<1.08 uci/L

F1072
<2.61E-02 uci/L

F0922
<1.50E-02 uci/L

F1071 F1072
99.70% 9.96E-02 uci/L

F1073
1.72

F1073
<1.94

2.71 E+03

F1073
5.27E+01

F1073
1.05E-02

F1073
4.90E-01

F1073
2.21E-01

F1073
<1.08

F1073
<2.07E-02

F1073
<1 .89E-02

F1074
g/L 2.16 g/L

F1074
uci/L <1.68 uci/L
uci/L 3.23E+03 uci/L

F1074

uci/L 6.33E+01 uci/L

F1074

g/L 1.11E-02 g/L

F1074

uci/L 5.41E-01 uci/L

F1074

uci/L <6.39E-02 uci/L

F1074
uci/L <1.08 uci/L

F1074
uci/L <2.05E-02 uci/L

F1074
uci/L <1.50E-02 uci/L

F1073
9.19E+02 uci/L

1074
1.11E+03 uci/L

F1075
92.90%
106.20%

F1075
104.00%

F1075
98.30%

F1081
101.70%

F1075
101.30%

F1075
61.50%

F1075
98.10%

F1075
89.80%

F1075

F1076
98.60%
104.40%

F1077
102.40%

F1076
88.90%

F1082
98.10%

F1076
106.60%

F1076
65.50%

F1076
99.80%

F1076
95.70%

F1076
65.00% 101.50%
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT N/A

PROCEDURE/REV LA-549-141/A-1

TECHNOLOGIST R. D. Hale

DATE February 22, 1990

TEMPERATURE 450 C

STARTING TIME 1730

ENDING TIME 1830

CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Reagent Blank F1072

2 Sample Comp 12 F1049

3 Duplicate Sample Comp 12 F1050

4 Sample Camp 13 F1073

5 Duplicate Sample Comp 13 F1074

6

7

9

10

11

CUSTOMER ID: 000013

Fusion Dissolution

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

N/A

SST-102 Rev. I 10/2/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA57276

PROCEDURE/REV LA-508-101/C-2

TECHNOLOGIST R. D. Hale

DATE February 23, 1990

TEMPERATURE N/A

STARTING TIME 1100

ENDING TIME 1200

CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1047

2 Reagent Blank F1048

3 Sample Comp 12 F1049

4 Duplicate Sample Comp 12 F1050

5 Sample Comp 13 F1073

6 Duplicate Sample Comp 13 F1074

7 Spike Sample Comp 13 F1075

8 Final LMCS Check Std F1076

9

10

11

CUSTOMER ID: 000013

Total Alpha & Total Beta
Fusion Dissolution

Detector 14

Tennelec

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 102B44/10 mL N/A

Spike 102844/10 mL F1049/1.0 uL N/A

SST-102 Rev. I 10/2/90 Interim
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CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS:

DETECTOR No. 14

RADIONUCLIDE: Am-241
HALF LIFE: 154497
COUNT TIME:
CPM BKG:

5
0.5

USING PROCEDURE LQ-508-002

TIME ZERO DATE (HD):

DATE COUNTED (HD):

CALIBRATED BY: RA JONES

15897

16135

HD 0 = 09/25/44

Single Shell Tank
Calibration Record

ANALYTE: AM241

PROCEDURE: LQ-508-002 REVISION: A-0

INSTRUMENT: Detector #14 PROPERTY NUMBER: WA57276

TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801

DATE: November 28,1988

CALIBRATION STANDARD ID: 36B40A8; 36B40B7; 36B40C7; 36B40A3; 36B4OB3; 36B40C3;
36B40A6;36B4OB6; 36B40C5

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Efficiency
nST-103 Rev. jraft) 9/15/90 Short Interim
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STANDARD SIZE DATE
ID

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

36B40A8
36B4OB7
36B4OC7

36B40A3
36B40B3
36B40C3

36B40A6
36B40B6
36B40C5

STANDARD
ID

36B40A8
36B40B7
36B40C7

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

SIZE

1"
1"
1"

AVERAGE, 1" =

STANDARD
ID

36B40A3
36B40B3
36B40C3

2"
2"
2"

AVERAGE, 2" =

STANDARD
ID

36B40A6
36B40B6
36B40C5

5 1
5"
5"

AVERAGE, 5" =

NEW EFFS FOR DET

STD
VALUE

60570
109900
159700

1115
1128
1142

1155
1207
1221

1234
1246
1300

AVE
CPM

16775
29494
42329

0.2704 +/- @95%

STD
VALUE

61800
110700
161400

AVE
CPM

13309
23358
33317

0.2111 +/- @95%

STD
VALUE

59470
109800
160100

AVE
CPM

12899
25723
34657

0.2228 +/- @95%

14 Am-241

83719
147778
212324

67029
116432
167025

64835
132366
176904

83889
147414
211727

66485
117580
166472

64744
127335
172226

83820
147378
211106

66532
116643
166682

63542
127267
170187

DECAY DECAY CORR
CORR CPM

1.00
1.00
1.00

0.0121

16793
29525
42375

4.46 %

DECAY DECAY CORR
CORR CPM

1.00
1.00
1.00

0.0088

13323
23383
33352

4.15 %

DECAY DECAY CORR
CORR CPM

1.00
1.00
1.00

0.0199

1"1 =

12912
25751
34694

8.95 %

84087
147313
211442

66137
116507
166167

64860
127511
173840

EFFICIENCY

0.2773
0.2687
0.2653

ON 11/28/88

EFFICIENCY

0.2156
0.2112
0.2066

ON 11/28/88

EFFICIENCY

0.2171
0.2345
0.2167

ON 11/28/88

0.2704 2" =

511 =

0.2111

0.2228
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Single Shell Tank
Calibration Record

ANALYTE: CO6 0

PROCEDURE: LQ-508-002 REVISION: A-0

INSTRUMENT: Detector #14 PROPERTY NUMBER: WA57276

TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801

DATE: November 28, 1988

CALIBRATION STANDARD ID: 32B40A8; 32B40B7; 32B40C7; 32B40A4; 32B40B3; 32B40C4;
32B4OA5; 32B40B6; 32B40C5

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Efficiency
SST-103 Rav. (DLaft) 9/16/90 short Iaterim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No.

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:
CPM BKG:
CPM 1" BKG:

14

Co-60
1925

5
19
19

2",5" STD
1" STD

TIME
TIME
DATE
DATE

CALIBRATED BY: RA JONES

ZERO DATE (HD):
ZERO DATE (HD):
COUNTED (HD):
COUNTED 1" (HD)

HD 0 = 09/25/44

15883
15883
16135
16135
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STANDARD SIZE DATE
ID

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

32B40A8
32B40B7
32B40C7

32B40A4
32B40B3
32B40C4

32B40A5
32B40B6
32B40C5

STANDARD
ID

32B40A8
32B40B7
32B40C7

l" i

1"
1"

69550
134700
201000

1313
1325
1338

1349
1527
1540

1551
1603
1616

AVE
CPM

18829
35822
51882

94851
180320
260104

90411
170657
244082

83403
160402
237343

93909
178550
258654

89596
169556
244246

82448
163149
232578

94136
178878
259795

89705
169500
243016

82728
162823
231827

DECAY DECAY CORR
CORR CPM

1.09
1.09
1.09

94073
179065
259469

90717
170301
249016

84312
159622
23179

EFFICIENCY

20618
39224
56810

0.2964
0.2912
0.2826

AVERAGE, 1" =

STANDARD
ID

32B40A4
32B40B3
32B40C4

2"
2"
2"

AVERAGE, 2" =

STANDARD
ID

32B40A5
32B40B6
32B40C5

0.2901 +/- @95%

STD
VALUE

70480
135100
202400

AVE
CPM

18002
33982
48999

0.2734 +/- @95%

5 1
5"
5"

STD
VALUE

70160
135700
201900

AVE
CPM

16626
32281
46658

0.0137 4.71 %

DECAY DECAY CORR
CORR CPM

1.09
1.09
1.09

0.0147

19712
37209
53653

5.38 %

DECAY DECAY CORR
CORR CPM

1.09
1.09
1.09

ON 11/28/88

EFFICIENCY

0.2797
0.2754
0.2651

ON 11/28/88

EFFICIENCY

18205
35347
51090

0.2595
0.2605
0.2530

AVERAGE, 5" = 0.2577 +/- @95% 0.0079 3.07 % ON 11/28/88

NEW EFFS FOR DET 14 Co-60 1" = 0.2901 2" = 0.2734

511 = 0.2577

SIZE STD
VALUE
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Analytical Batch

LAS SEGMENT SERIAL #: F1067

INSTRUMENT WA401934/WA77228

PROCEDURE/REV LA-548-121/C-2

TECHNOLOGIST R. D. Hale

DATE February 23, 1990

TEMPERATURE N/A

STARTING TIME 1300

ENDING TIME 1400

CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1076

2 Reagent Blank F1078

3 Sample Comp 13 F1073

4 Duplicate Sample Comp 13 F1074

5 Sample Comp 13 F1079

6 Duplicate Sample Comp 13 F1080

7 Spike Sample Camp 13 F1075

8 Final LMCS Check Std F1077

9

10

11

CUSTOMER ID: 000013

GEA Analysis
Fusion Dissolution

Samples are prepared in batch,
but counted randomly.

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

SST-102 Rev. I 10/2/90 Interim
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STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 122844/500 uL 22 mL

Spike 122B44/500 uL F1049/50 uL 22 mL



* * * **** * * ** * * * ** ** ** * * ** ** * ** * ** * * * *

* *

G A M M A S P E C T R U M A N A L Y S I S *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 28-SEP-90 10:41:24

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 3 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 3.0
UMBER: 41

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3189
ANALYZED BY: VR

SAMPLE DESCRIPTION: F1076 SEG/COMP/
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-01

COLLECT STARTED ON 23-FEB-90 AT 18:25:32

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3010. SECONDS
0.33 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

63.89
72.61

1126.16

32.53
36.88

563.13

1.06
1.06
1.44

4C 1138.49 569.30 1.44

1209.20 604.63
1322.99 661.49

661.41
1591.19 795.54
1603.23 801.56
2345.55 1172.73
2664.15 1332.09
2920.51 1460.36

1460.58

1.54
1.50

1.57
1.57
1.94
1.97
1.96

1731.
1271.

711.

686.

857.
583.

424.
419.
414.

94.
47.

2

6
11

249. 10.0 CE-144
466. 26.3 TE-125M
552. 12.7 CS-134,

EU-152
991. 11.8 CS-134,

BI-207
164. 2.9 CS-134
237. 2.0 CS-137
81.

4406.
374.

5823.
5448.

618.
611.

28.8
3.9

14.4
2.8
2.7
8.8

5.5

CS-134
CS-134
CO-60
CO-60
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO013
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS
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iC
2C
3C

5
6
6B
7C
8C
9
10
11
11B

28-SEP-90 10:41:24



222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F1076 SEG/COMP/#12
DATA COLLECTED ON 23-FEB-90 AT 18:25:32
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I O N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR
DECAY

CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG- 108M
AG-I 10M
AM-241
AM-243
AR-41
AU-198
BA- 133
BA- 139
BA- 140
BA-141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60

CR-51
CS-134

CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
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LLD<1.54E+00
LLD<2.88E-01
LLD<1.44E+00
LLD<2.80E-01
LLD<1.75E-01
LLD<3.OOE-01
LLD<2.67E-01
LLD<3.43E-01
LLD<7.43E-01
LLD<1.14E+00
LLD<8.07E-01
LLD<2.74E+00
LLD<3.03E-01
LLD<4.07E+00
LLD<1.99E+00
LLD<2.99E+00
LLD<1.68E-01
LLD<2.71E-01
LLD<2.26E+00
LLD<3.26E-01
LLD<1.39E-01
LLD<3.20E-01

2.29E+01

LLD<1.90E+00
1.40E+01

LLD<3.27E-01
3.01E+01

LLD<3.39E-01
LLD<1.26E+00
LLD<5.76E-01
LLD<5.21E-01
LLD<7.94E-01
LLD<3.41E-01
LLD<2.30E-01
LLD<2.91E-01
LLD<3.82E-01
LLD<2.97E-01
LLD<4.91E-01
LLD<8.43E-01
LLD<4.65E+00
LLD<6.63E+01
LLD<2.05E-01
LLD<6.30E-01
LLD<8.71E+00
LLD<1.96E-01

LLD<1.54E+00
LLD<2.88E-01
LLD<1.44E+00
LLD<2.80E-Oi
LLD<1.75E-01
LLD<3.OOE-01
LLD<2.67E-01
LLD<3.43E-01
LLD<7.43E-01
LLD<1.14E+00
LLD<8.07E-01
LLD<2.74E+00
LLD<3.03E-01
LLD<4.07E+00
LLD<1.99E+00
LLD<2.99E+00
LLD<1.68E-01
LLD<2.71E-01
LLD<2.26E+00
LLD<3.26E-01
LLD<1.39E-01
LLD<3.20E-01

2.29E+01

LLD<1.90E+00
1.40E+01

LLD<3.27E-01
3.01E+01

LLD<3.39E-01
LLD<1.26E+00
LLD<5.76E-01
LLD<5.21E-01
LLD<7.94E-01
LLD<3.41E-01
LLD<2.30E-01
LLD<2.91E-01
LLD<3.82E-01
LLD<2.97E-01
LLD<4.91E-01
LLD<8.43E-01
LLD<4.65E+00
LLD<6.63E+01
LLD<2.05E-01
LLD<6.30E-01
LLD<8.71E+00
LLD<1.96E-01

+-6.90E-01

+-5.81E-01

+-7.33E-01

NUCLIDE

+-6.90E-01

+-5.81E-01

+-7.33E-01

911.07
433.94
657.76

59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.41
-0.50

-0.30
-0.07

-0.16

28-SEP-90 10:41:24



LA-142 LLD<6.90E-01
MN-54 LLD<3.65E-01
MN-56 LLD<3.68E-01
NA-22 LLD<2.26E-01
NA-24 LLD<1.97E-01
NB-94 LLD<2.87E-01
NB-95 LLD<2.93E-01
NB-97 LLD<1.75E+00
NP-237 LLD<8.41E-01
NP-238 LLD<1.51E+00
NP-239 LLD<1.29E+00
PA-233 LLD<5.26E-01
PA-234M LLD<7.02E+01
PB-210 LLD<7.27E+00
PB-212 LLD<4.23E-01
PB-214 LLD<6.85E-01
P0-210 LLD<2.64E+04
P0-214 LLD<1.05E+04
PO-216 LLD<2.05E+04
PU-239 LLD<1.95E+03
PU-241 LLD<6.99E+04
RA-224 LLD<4.60E+00
RA-226 LLD<4.73E+00
RB-88 LLD<1.66E+00
RB-89 LLD<1.73E+00
RN-220 LLD<2.62E+02
RU-103 LLD<2.87E-01
RURH106 LLD<5.41E+00
SB-124 LLD<4.74E-01
SB-125 LLD<2.1OE+00
SC-46 LLD<4.57E-01
SE-75 LLD<3.09E-01
SN-113 LLD<3.86E-01
SR-85 LLD<2.91E-01
SR-91 LLD<5.04E-01
SR-92 LLD<2.50E-01
TA-182 LLD<1.23E+00
TC-99M LLD<1.51E-01
TE-123M LLD<1.57E-01
TE-125M LLD<4.11E+01
TE-132 LLD<2.03E-01
TH-228 LLD<8.08E+00
TL-208 LLD<3.58E-01
U-235 LLD<2.86E-01
U-237 LLD<8.1OE-01
W-187 LLD<9.68E-01
XE-131M LLD<6.95E+00
XE-133 LLD<2.72E-01
XE-133M LLD<1.78E+00
XE-135 LLD<2.06E-01
XE-138 LLD<1.55E+00
Y-88 LLD<1.58E-01
Y-91 LLD<1.06E+02
Y-91M LLD<3.81E-01
ZN-65 LLD<8.52E-01
ZR-95 LLD<5.41E-01
ZR-97 LLD<2.94E-01

TOTAL 6.70E+01 +-1.16E+OC

LLD<6.90E-01
LLD<3.65E-01
LLD<3.68E-01
LLD<2.26E-01
LLD<1.97E-01
LLD<2.87E-01
LLD<2.93E-01
LLD<1.75E+00
LLD<8.41E-01
LLD<1.51E+00
LLD<1.29E+00
LLD<5.26E-01
LLD<7.02E+01
LLD<7.27E+00
LLD<4.23E-01
LLD<6.85E-01
LLD<2.64E+04
LLD<1.05E+04
LLD<2.05E+04
LLD<1.95E+03
LLD<6.99E+04
LLD<4.60E+00
LLD<4.73E+00
LLD<1.66E+00
LLD<1.73E+00
LLD<2.62E+02
LLD<2.87E-01
LLD<5.41E+00
LLD<4.74E-01
LLD<2.10E+00
LLD<4.57E-01
LLD<3.09E-01
LLD<3.86E-01
LLD<2.91E-01
LLD<5.04E-01
LLD<2.50E-01
LLD<1.23E+00
LLD<1.51E-01
LLD<1.57E-01
LLD<4.11E+01
LLD<2.03E-01
LLD<8.08E+00
LLD<3.58E-01
LLD<2.86E-01
LLD<8.1OE-01
LLD<9.68E-01
LLD<6.95E+00
LLD<2.72E-01
LLD<1.78E+00
LLD<2.06E-01
LLD<1.55E+oo
LLD<1.58E-01
LLD<1.06E+02
LLD<3.81E-01
LLD<8.52E-01
LLD<5.41E-01
LLD<2.94E-01

6.70E+01 +-1.16E+00
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641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



STANDARD DEVIATION = 0.18

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.44E-09 UC/LI
TOTAL MEASURED ACTIVITY = 6.70E+01 (+-1.16E+00)
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

UC/LI

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

63.89
72.61

1126.16
1138.49
1603.23

32.53
36.88

563.13
569.30
801.56

2249.
466.
552.
991.
374.

10.0
26.3
12.7
11.8
14.4

GAMMAS/SEC

3.50E+01
6.69E+00
2.02E+01
3.66E+01
1.89E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

2920.51 1460.36

GAMMAS/SEC

618. 8.8 5.16E+01
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* * * * ** * * * ** * * * ** ** * *** * ** * * * * *** * * * *

* *

G AMMA S P E C TR UM ANAL Y S IS *

*

* ** * * ** * * * * * * ** * ** ** * ** * * * ** ** * ** * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-OCT-90 12:53:01

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 3 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 3.0
UMBER: 41

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3190
ANALYZED BY: VR

SAMPLE DESCRIPTION: F1078 SEG/COMP/
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.00OOE-03 LI
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.OOOOE+00

COLLECT STARTED ON 23-FEB-90 AT 19:26:04

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3004. SECONDS
0.13 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

477.33 238.99
1020.68 510.43

510.92

1166.08 583.08
583.13

1218.37 609.21
609.19

1821.02 910.44
910.98

2920.52 1460.36
1460.58

0.90
3.15

1.96

1.50

2.63

2.07

438.
98.

108.

118.

70.

29.

85.
168.

134.

91.
94.
133.

122.
96.

84.
662.

611.

71.5
23.0

19.6

39.5
24.1

30.0
21.0

34.1
23.3

8.1
5.5

PB-212
RN-222,I-133,
TL-208,NA-22,
ZN-65,RH-106
EU-154,

TL-208
BI-214,

RU-103

K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKO013
DESCRIPTION: BKG
COLLECT STARTED ON 15-JAN-90 AT 11:00:00
LIVE TIME: 7000. SECONDS
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1
2
2B

3
3B
4
4B
5
5B
6
6B

04-OCT-90 12:53:01



222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F1078 SEG/COMP/#14
DATA COLLECTED ON 23-FEB-90 AT 19:26:04
DECAYED TO

04-OCT-90 12:53:01

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD I ONUC L ID E ANAL Y S IS R E POR T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-1I1OM
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139
BA- 140
BA- 141
BE-7
BI-207
BI-212
BI-214
CD- 109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA- 140
LA- 142
MN-54
52

LLD<2.29E-01
LLD<3.34E-02
LLD<5.47E-02
LLD<5.13E-02
LLD<4.03E-02
LLD<6.19E-02
LLD<3.44E-02
LLD<4.99E-02
LLD<1.48E-01
LLD<1.54E-01
LLD<1.51E-01
LLD<3.28E-01
LLD<3.61E-02
LLD<5.57E-01
LLD<1.23E-01
LLD<6.39E-01
LLD<3.36E-02
LLD<5.58E-02
LLD<4.73E-01
LLD<3.60E-02
LLD<2.98E-02
LLD<4.35E-02
LLD<5.64E-02
LLD<2.94E-01
LLD<5.10E-02
LLD<4.21E-02
LLD<6.28E-02
LLD<9.95E-02
LLD<2.46E-01
LLD<1.90E-01
LLD<1.06E-01
LLD<1.12E-01
LLD<4.16E-02
LLD<3.62E-02
LLD<3.67E-02
LLD<4.34E-02
LLD<3.99E-02
LLD<5.33E-02
LLD<2.19E-01
LLD<1.43E+00
LLD<1.06E+01
LLD<4.18E-02
LLD<8.01E-02
LLD<1.52E+00
LLD<5.32E-02
LLD<9.32E-02
LLD<4.52E-02

NUCLIDE

LLD<2.29E-01
LLD<3.34E-02
LLD<5.47E-02
LLD<5.13E-02
LLD<4.03E-02
LLD<6.19E-02
LLD<3.44E-02
LLD<4.99E-02
LLD<1.48E-01
LLD<1.54E-01
LLD<1.51E-01
LLD<3.28E-01
LLD<3.61E-02
LLD<5.57E-01
LLD<1.23E-01
LLD<6.39E-01
LLD<3.36E-02
LLD<5.58E-02
LLD<4.73E-01
LLD<3.60E-02
LLD<2.98E-02
LLD<4.35E-02
LLD<5.64E-02
LLD<2.94E-01
LLD<5.10E-02
LLD<4.21E-02
LLD<6.28E-02
LLD<9.95E-02
LLD<2.46E-01
LLD<1.90E-01
LLD<1.06E-01
LLD<1.12E-01
LLD<4.16E-02
LLD<3.62E-02
LLD<3.67E-02
LLD<4.34E-02
LLD<3.99E-02
LLD<5.33E-02
LLD<2.19E-01
LLD<1.43E+00
LLD<1.06E+01
LLD<4.18E-02
LLD<8.01E-02
LLD<1.52E+00
LLD<5.32E-02
LLD<9.32E-02
LLD<4.52E-02

911.07
433.94
657.76

59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
P0-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<4.06E-02
LLD<6.72E-02
LLD<4.40E-02
LLD<4.51E-02
LLD<4.33E-02
LLD<6.63E-02
LLD<1.66E-01
LLD<1.89E-01
LLD<2.05E-01
LLD<8.42E-02
LLD<8.19E+00
LLD<8.68E-01

9.92E-02 +-7.11E-0
LLD<1.18E-01
LLD<3.42E+03
LLD<4.46E+02
LLD<2.23E+03
LLD<4.15E+02
LLD<1.44E+04
LLD<8.19E-01
LLD<8.87E-01
LLD<5.19E-01
LLD<2.OOE-01
LLD<3.71E+01
LLD<3.98E-02
LLD<7.35E-01
LLD<3.93E-02
LLD<4.02E-01
LLD<7.71E-02
LLD<4.99E-02
LLD<4.91E-02
LLD<4.66E-02
LLD<6.88E-02
LLD<7.90E-02
LLD<1.52E-01
LLD<3.18E-02
LLD<3.22E-02
LLD<8.74E+00
LLD<3.52E-02
LLD<1.68E+00
LLD<5.77E-02
LLD<5.35E-02
LLD<1.47E-01
LLD<1.40E-01
LLD<1.40E+00
LLD<5.46E-02
LLD<3.03E-01
LLD<3.36E-02
LLD<2.55E-01
LLD<4.92E-02
LLD<2.07E+01
LLD<5.21E-02
LLD<1.26E-01
LLD<6.75E-02
LLD<4.45E-02

9.92E-02 +-7.11E-02

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 7.19E-13 UC/LI
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LLD<4.06E-02
LLD<6.72E-02
LLD<4.40E-02
LLD<4.51E-02
LLD<4.33E-02
LLD<6.63E-02
LLD<1.66E-01
LLD<1.89E-O1
LLD<2.05E-01
LLD<8.42E-02
LLD<8.19E+00
LLD<8.68E-01

2 9.92E-02 +-7.11E-0
LLD<1.18E-01
LLD<3.42E+03
LLD<4.46E+02
LLD<2.23E+03
LLD<4.15E+02
LLD<1.44E+04
LLD<8.19E-01
LLD<8.87E-01
LLD<5.19E-01
LLD<2.OOE-01
LLD<3.71E+01
LLD<3.98E-02
LLD<7.35E-01
LLD<3.93E-02
LLD<4.02E-01
LLD<7.71E-02
LLD<4.99E-02
LLD<4.91E-02
LLD<4.66E-02
LLD<6.88E-02
LLD<7.90E-02
LLD<1.52E-01
LLD<3.18E-02
LLD<3.22E-02
LLD<8.74E+00
LLD<3.52E-02
LLD<1.68E+00
LLD<5.77E-02
LLD<5.35E-02
LLD<1.47E-01
LLD<1.40E-01
LLD<1.40E+00
LLD<5.46E-02
LLD<3.03E-01
LLD<3.36E-02
LLD<2.55E-01
LLD<4.92E-02
LLD<2.07E+01
LLD<5.21E-02
LLD<1.26E-01
LLD<6.75E-02
LLD<4.45E-02

9.92E-02 +-7.11E-02

2

846.76
1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30

140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33

-0.01



TOTAL MEASURED ACTIVITY = 9.92E-02 (+-7.11E-02) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1020.68
1166.08
1218.37
1821.02
2920.52

510.43
583.08
609.21
910.44

1460.36

168.
91.

133.
96.

662.

23.0
39.5
30.0
34.1
8.1

GAMMAS/SEC

5.61E+00
3.42E+00
5.22E+00
5.44E+00
5.52E+01

54



* * * **** * ** *** ** ** ** ** ** ** ** ** * *** ** *

* *

G A M M A S P E C T R U M A N A L Y S I S

* * *** ** * ** * * * **** * *********** **** * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 17-OCT-90

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

17:44:45

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1935
ANALYZED BY: VR

SAMPLE DESCRIPTION: F1073 SEG/COMP
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.0OOOE+0O EA
ANALYSIS LIBRARY FILE: ANLOQO

/ CONVERSION FACTOR: 5.OOOOE-02

COLLECT STARTED ON 23-FEB-90 AT 16:53:37

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3001. SECONDS
0.03 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89

55

*

*



17-OCT-90 17:44:45

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1
1B
2
2B

1323.50 661.19
661.82

2921.29 1460.45
1461.77

1.59

1.59

58.

13.

1730.
35.
151.

182.

4.9 CS-137
46.4

17.7 K-40
11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKO011
DESCRIPTION: BKO011
COLLECT STARTED ON 10-JAN-85 AT 12:00:00
LIVE TIME: 6000. SECONDS

56

222-S COUNTING ROOM



222-S COUNTING ROOM

SAMPLE: F1073 SEG/COMP/#9
DATA COLLECTED ON 23-FEB-90 AT 16:53:37
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS R EPOR T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228 LLD<2.33E+00
AG-108M LLD<7.91E-01
AG-110M LLD<3.99E+00
AM-241 LLD<4.53E+00
AM-243 LLD<1.29E+00
AR-41 LLD<6.55E-01
AU-198 LLD<6.41E-01
BA-133 LLD<1.12E+00
BA-139 LLD<2.54E+00
BA-140 LLD<2.33E+00
BA-141 LLD<2.43E+00
BE-7 LLD<7.14E+00
BI-207 LLD<5.85E-01
BI-212 LLD<8.44E+00
BI-214 LLD<1.78E+00
CD-109 LLD<1.96E+01
CE-139 LLD<5.75E-01
CE-141 LLD<9.29E-01
CEPR144 LLD<8.07E+00
CO-56 LLD<6.21E-01
CO-57 LLD<5.07E-01
CO-58 LLD<5.18E-01
CO-60 LLD<4.71E-01
CR-51 LLD<5.57E+00
CS-134 LLD<6.69E-01
CS-136 LLD<4.38E-01
CS-137 5.27E+01
CS-138 LLD<1.18E+00
EU-152 LLD<2.36E+00
EU-154 LLD<1.75E+00
EU-155 LLD<2.23E+00
FE-59 LLD<1.14E+00
HF-181 LLD<7.79E-01
HG-203 LLD<6.67E-01
1-131 LLD<7.81E-01
1-132 LLD<7.46E-01
1-133 LLD<6.49E-01
1-134 LLD<8.88E-01
1-135 LLD<2.46E+00
K-40 LLD<1.91E+01
KR-85 LLD<1.95E+02
KR-85M LLD<5.43E-01
KR-87 LLD<1.66E+00
KR-89 LLD<2.89E+01
LA-140 LLD<8.66E-01
LA-142 LLD<1.32E+00
MN-54 LLD<6.01E-01

57

+-2. 75E+00

LLD<2.33E+00
LLD<7.91E-O1
LLD<3.99E+00
LLD<4.53E+00
LLD<1.29E+00
LLD<6.55E-01
LLD<6.41E-O1
LLD<1.12E+00
LLD<2.54E+00
LLD<2.33E+00
LLD<2.43E+00
LLD<7.14E+00
LLD<5.85E-01
LLD<8.44E+00
LLD<1.78E+00
LLD<1.96E+01
LLD<5.75E-01
LLD<9.29E-01
LLD<8.07E+00
LLD<6.21E-01
LLD<5.07E-O1
LLD<5.18E-01
LLD<4.71E-01
LLD<5.57E+00
LLD<6.69E-01
LLD<4.38E-01

5.27E+01
LLD<1.18E+o0
LLD<2.36E+00
LLD<1.75E+00
LLD<2.23E+00
LLD<1.14E+00
LLD<7.79E-O1
LLD<6.67E-01
LLD<7.81E-01
LLD<7.46E-01
LLD<6.49E-01
LLD<8.88E-01
LLD<2.46E+00
LLD<1.91E+o1
LLD<l.95E+02
-LD<5.43E-01
LD<1.66E+00
LD<2.89E+01
-LD<8.66E-01
-LD<1.32E+00
-LD<6.O1E-01

+-2.75E+00

NUCLIDE

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

-0.46

17-OCT-90 17:44:45



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<7.01E-01
LLD<6.17E-01
LLD<5.42E-01
LLD<4.93E-01
LLD<6.07E-01
LLD<4.84E+00
LLD<4.95E+00
LLD<1.87E+00
LLD<3.43E+00
LLD<1.61E+00
LLD<1.29E+02
LLD<1.95E+01
LLD<1.31E+00
LLD<1.77E+00
LLD<4.19E+04
LLD<5.81E+03
LLD<2.99E+04
LLD<6.62E+03
LLD<2.21E+05
LLD<1.46E+01
LLD<1.31E+01
LLD<5.29E+00
LLD<3.21E+00
LLD<5.48E+02
LLD<7.32E-01
LLD<1.06E+01
LLD<5.84E-01
LLD<6.90E+00
LLD<7.01E-01
LLD<9.13E-01
LLD<9.29E-01
LLD<8.56E-01
LLD<1.11E+00
LLD<5.99E-01
LLD<1.74E+00
LLD<5.19E-01
LLD<5.42E-01
LLD<1.65E+02
LLD<6.09E-01
LLD<5.67E+01
LLD<7.72E-01
LLD<8.88E-01
LLD<2.50E+00
LLD<l.86E+00
LLD<2.52E+01
LLD<2.03E+00
LLD<5.21E+00
LLD<5.92E-01
LLD<4.49E+00
LLD<5.03E-01
LLD<2.24E+02
LLD<8.37E-01
LLD<2.14E+00
LLD<9.67E-01
LLD<5.45E-01

5.27E+01 +-2.75E+OC

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
58

LLD<7.01E-01
LLD<6.17E-01
LLD<5.42E-01
LLD<4.93E-01
LLD<6.07E-01
LLD<4.84E+00
LLD<4.95E+00
LLD<1.87E+00
LLD<3.43E+00
LLD<1.61E+00
LLD<1.29E+02
LLD<1.95E+01
LLD<1.31E+00
LLD<1.77E+00
LLD<4.19E+04
LLD<5.81E+03
LLD<2.99E+04
LLD<6.62E+03
LLD<2.21E+05
LLD<1.46E+01
LLD<1.31E+01
LLD<5.29E+00
LLD<3.21E+00
LLD<5.48E+02
LLD<7.32E-01
LLD<1.06E+01
LLD<5.84E-01
LLD<6.90E+00
LLD<7.01E-01
LLD<9.13E-01
LLD<9.29E-01
LLD<8.56E-01
LLD<1.11E+00
LLD<5.99E-01
LLD<1.74E+o0
LLD<5.19E-01
LLD<5.42E-01
LLD<1.65E+02
LLD<6.09E-01
LLD<5.67E+01
LLD<7.72E-01
LLD<8.88E-01
LLD<2.50E+00
LLD<1.86E+00
LLD<2.52E+01
LLD<2.03E+00
LLD<5.21E+00
LLD<5.92E-01
LLD<4.49E+00
LLD<5.03E-01
LLD<2.24E+02
LLD<8.37E-01
LLD<2.14E+00
LLD<9.67E-01
LLD<5.45E-01

5.27E+01 +-2.75E+00

846.76
1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



TOTAL MEASURED ACTIVITY = 5.27E+01 (+-2.75E+00) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

2921.29 1460.45 151.

ERROR GAMMAS/SEC

17.7 1.43E+01

59



* * * * * * * * * * * * * * * * * * ** * * * ** * ** * * * ** * * *

* *

GAMMA S P ECTR UM ANAL Y S IS *

************ ** ********************* *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 17-OCT-90

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

17:52:41

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2080
ANALYZED BY: VR

SAMPLE DESCRIPTION: F1074 SEG/COMP/
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-02

COLLECT STARTED ON 23-FEB-90 AT 16:54:57

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3001. SECONDS
0.03 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-OCT-88
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17-OCT-90 17:52:41

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

1
IB
2
2B

1324.56 661.89
661.85

2922.33 1460.71
1460.85

1.66

2.41

54.

14.

1501.
36.
164.

156.

5.3
13.9

17.2
3.8

NUCLIDES

CS-137

K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKO012
DESCRIPTION: BKG
COLLECT STARTED ON 30-AUG-88 AT 16:46:00
LIVE TIME: 60000. SECONDS
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222-S COUNTING ROOM

SAMPLE: F1074 SEG/COMP/#10
DATA COLLECTED ON 23-FEB-90 AT 16:54:57
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD I ONUC L ID E ANAL Y S IS R E POR T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA- 133
BA- 139
BA- 140
BA-141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54

LLD<3.68E+00
LLD<1.02E+00
LLD<5.46E+00
LLD<6.97E+00
LLD<1.81E+00
LLD<1.26E+00
LLD<8.79E-01
LLD<1.29E+00
LLD<3.64E+00
LLD<3.61E+00
LLD<3.14E+00
LLD<9.37E+00
LLD<7.30E-01
LLD<1.19E+01
LLD<2.04E+00
LLD<2.53E+01
LLD<8.25E-01
LLD<1.38E+00
LLD<1.06E+01
LLD<9.25E-01
LLD<6.82E-01
LLD<9.71E-01
LLD<1.1OE+0o
LLD<6.77E+00
LLD<7.11E-01
LLD<9.99E-01

6.33E+01
LLD<1.51E+00
LLD<4.57E+00
LLD<3.71E+00
LLD<3.23E+00
LLD<1.96E+00
LLD<1.13E+00
LLD<8.OOE-01
LLD<9.59E-01
LLD<3.41E+00
LLD<8.42E-01
LLD<1.50E+00
LLD<3.21E+00
LLD<2.10E+01
LLD<2.27E+02
LLD<8.20E-01
LLD<2.1OE+00
LLD<3.49E+01
LLD<1.07E+00
LLD<2.01E+00
LLD<9.73E-01

LLD<3.68E+00
LLD<1.02E+00
LLD<5.46E+00
LLD<6.97E+00
LLD<1.81E+00
LLD<1.26E+00
LLD<8.79E-01
LLD<1.29E+00
LLD<3.64E+00
LLD<3.61E+00
LLD<3.14E+00
LLD<9.37E+00
LLD<7.30E-01
LLD<1.19E+01
LLD<2.04E+00
LLD<2.53E+01
LLD<8.25E-01
LLD<1.38E+00
LLD<1.06E+01
LLD<9.25E-01
LLD<6.82E-01
LLD<9.71E-01
LLD<1.10E+00
LLD<6.77E+00
LLD<7.11E-01
LLD<9.99E-01

6.33E+01
LLD<1.51E+00
LLD<4.57E+00
LLD<3.71E+00
LLD<3.23E+o0
LLD<1.96E+o0
LLD<1.13E+00
LLD<8.OOE-01
LLD<9.59E-01
LLD<3.41E+00
LLD<8.42E-01
LLD<1.50E+00
LLD<3.21E+00
LLD<2.1OE+01
LLD<2.27E+02
.LD<8.20E-01
LD<2.1OE+00
LD<3.49E+01
LD<1.07E+00
-LD<2.O1E+00
.LD<9.73E-01

+-3.51E+00

NUCLIDE ENERGY COMPARISON
(KEV)

EXPECT DIFF

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03
165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65 0.24
1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03
1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

+-3.51E+00

17-OCT-90 17:52:41



MN-56 LLD<1.04E+00
NA-22 LLD<1.32E+00
NA-24 LLD<9.03E-01
NB-94 LLD<8.72E-01
NB-95 LLD<1.OOE+O0
NB-97 LLD<6.18E+00
NP-237 LLD<7.28E+00
NP-238 LLD<3.24E+00
NP-239 LLD<4.91E+00
PA-233 LLD<1.93E+00
PA-234M LLD<1.74E+02
PB-210 LLD<2.30E+01
PB-212 LLD<1.72E+00
PB-214 LLD<2.06E+00
PO-210 LLD<6.44E+04
P0-214 LLD<8.48E+03
PO-216 LLD<5.47E+04
PU-239 LLD<1.02E+04
PU-241 LLD<2.99E+05
RA-224 LLD<1.81E+01
RA-226 LLD<1.63E+01
RB-88 LLD<1.16E+01
RB-89 LLD<5.14E+00
RN-220 LLD<7.86E+02
RU-103 LLD<9.43E-01
RURH106 LLD<1.80E+01
SB-124 LLD<9.OOE-01
SB-125 LLD<8.90E+00
SC-46 LLD<1.14E+00
SE-75 LLD<1.09E+00
SN-113 LLD<1.31E+00
SR-85 LLD<9.96E-01
SR-91 LLD<1.50E+00
SR-92 LLD<1.40E+00
TA-182 LLD<2.97E+00
TC-99M LLD<7.01E-01
TE-123M LLD<7.91E-01
TE-125M LLD<2.41E+02
TE-132 LLD<7.65E-01
TH-228 LLD<7.97E+01
TL-208 LLD<1.05E+00
U-235 LLD<1.13E+00
U-237 LLD<2.99E+00
W-187 LLD<2.83E+00
XE-131M LLD<3.38E+01
XE-133 LLD<2.64E+00
XE-133M LLD<6.71E+00
XE-135 LLD<7.27E-01
XE-138 LLD<5.28E+00
Y-88 LLD<1.1OE+00
Y-91 LLD<3.48E+02
Y-91M LLD<1.14E+00
ZN-65 LLD<2.72E+00
ZR-95 LLD<1.44E+00
ZR-97 LLD<9.09E-01

TOTAL 6.33E+01 +-3.51E+00

LLD<1.04E+00
LLD<1.32E+00
LLD<9.03E-01
LLD<8.72E-01
LLD<1.OOE+00
LLD<6.18E+00
LLD<7.28E+00
LLD<3.24E+00
LLD<4.91E+00
LLD<1.93E+00
LLD<1.74E+02
LLD<2.30E+01
LLD<1.72E+00
LLD<2.06E+00
LLD<6.44E+04
LLD<8.48E+03
LLD<5.47E+04
LLD<1.02E+04
LLD<2.99E+05
LLD<1.81E+01
LLD<1.63E+01
LLD<1.16E+01
LLD<5.14E+00
LLD<7.86E+02
LLD<9.43E-01
LLD<1.80E+01
LLD<9. OE-01
LLD<8.90E+00
LLD<1.14E+00
LLD<1.09E+00
LLD<1.31E+00
LLD<9.96E-01
LLD<1.50E+00
LLD<1.40E+00
LLD<2.97E+00
LLD<7.O1E-01
LLD<7.91E-01
LLD<2.41E+02
LLD<7.65E-01
LLD<7.97E+01
LLD<1.05E+00
LLD<1.13E+00
LLD<2.99E+00
LLD<2.83E+00
LLD<3.38E+01
LLD<2.64E+00
LLD<6.71E+00
LLD<7.27E-01
LLD<5.28E+00
LLD<1.1OE+00
LLD<3.48E+02
LLD<1.14E+00
LLD<2.72E+00
LLD<1.44E+00
LLD<9.09E-01

6.33E+01 +-3.51E+OO

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
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846.76
1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



TOTAL MEASURED ACTIVITY = 6.33E+01 (+-3.51E+00) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

2922.33 1460.71 164.

ERROR GAMMAS/SEC

17.2 2.15E+01
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* * ** * *** * * * ** ** ** ** ** ** * *** ** * *** ** *

* *

GAMMA SP EC TRUM ANAL Y S IS *

*

************ ************ **** ********

CANBERRA SPECTRAN-F V2.O6 SOFTWARE

222-S COUNTING ROOM 28-SEP-90

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

12: 21:31

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2081
ANALYZED BY: VR

SAMPLE DESCRIPTION: F1075 SEG/COMP
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: i.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-02

COLLECT STARTED ON 23-FEB-90 AT 18:34:34

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3005. SECONDS
0.17 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-OCT-88
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1C 1127.91 563.59 1.66

2C 1139.90 569.58 1.66

3
4
4B
5C
6C
7
8
8B
9
10
10B

1210.67 604.96
1324.52 661.87

661.85
1592.78 795.99
1605.01 802.10
2347.20 1173.15
2665.65 1332.37

1332.24
2731.42 1365.25
2922.01 1460.55

1460.85

1.56
1.75

1.71
1.71
1.85
2.27

1.56
1.87

449.

494.

418.
272.

286.
258.
184.
34.

13.
18.

4

416. 15.3 CS-134,
EU-152

790. 12.9 CS-134,
BI-207

009. 3.5 CS-134
966. 2.0 CS-137
36.

2809.
259.

3633.
3193.
9.
70.

137.
156.

13.9
4.8

13.2
3.5
3.5

37.4
29.1
19.8
3.8

CS-134
CS-134
CO-60
CO-60

CS-134
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO012
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME: 60000. SECONDS
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222-S COUNTING ROOM

SAMPLE: F1075 SEG/COMP/#11
DATA COLLECTED ON 23-FEB-90 AT 18:34:34
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS R EPOR T

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR
DECAY

CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA- 133
BA- 139
BA- 140
BA- 141
BE-7
BI-207
BI-212
BI-214
CD- 109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60

LLD<1.15E+01
LLD<2.82E+00
LLD<1.40E+01
LLD<1.32E+01
LLD<3.40E+00
LLD<1.90E+00
LLD<2.32E+00
LLD<3.26E+00
LLD<6.97E+00
LLD<9.61E+00
LLD<6.76E+00
LLD<2.27E+01
LLD<2.45E+00
LLD<3.60E+01
LLD<1.73E+01
LLD<4.39E+01
LLD<1.58E+00
LLD<2.64E+00
LLD<2.05E+01
LLD<2.57E+00
LLD<1.30E+00
LLD<2.29E+00

2.09E+02

CR-51 LLD<1.80E+01
CS-134 1.41E+02

CS-136 LLD<2.60E+00
CS-137 4.29E+02
CS-138 LLD<2.22E+00
EU-152 LLD<3.80E+00
EU-154 LLD<4.32E+00
EU-155 LLD<6.18E+00
FE-59 LLD<5.76E+00
HF-181 LLD<2.90E+00
HG-203 LLD<2.01E+00
1-131 LLD<2.48E+00
1-132 LLD<8.70E+00
1-133 LLD<2.50E+00
1-134 LLD<4.02E+00
1-135 LLD<5.49E+00
K-40 LLD<2.18E+01
KR-85 LLD<5.54E+02
KR-85M LLD<1.64E+00
KR-87 LLD<5.48E+00
KR-89 LLD<7.95E+01
LA-140 LLD<8.48E-01

+-7.82E+00

+-7.O0E+0O

+-1.02E+01

LLD<1.15E+01
LLD<2.82E+00
LLD<1.40E+01
LLD<1.32E+01
LLD<3.40E+00
LLD<1.90E+00
LLD<2.32E+00
LLD<3.26E+00
LLD<6.97E+00
LLD<9.61E+00
LLD<6.76E+00
LLD<2.27E+01
LLD<2.45E+00
LLD<3.60E+01
LLD<1.73E+01
LLD<4.39E+01
LLD<1.58E+00
LLD<2.64E+00
LLD<2.05E+01
LLD<2.57E+00
LLD<1.30E+00
LLD<2.29E+00

2.09E+02

LLD<1.80E+01
1.41E+02

LLD<2.60E+00
4.29E+02

LLD<2.22E+00
LLD<3.80E+00
LLD<4.32E+00
LLD<6.18E+00
LLD<5.76E+00
LLD<2.90E+00
LLD<2.01E+00
LLD<2.48E+00
LLD<8.70E+00
LLD<2.50E+00
LLD<4.02E+00
LLD<5.49E+00
LLD<2.18E+01
LLD<5.54E+02
LLD<1.64E+00
LLD<5.48E+00
LLD<7.95E+01
LLD<8.48E-01

+-7.82E+00

+-7.0OE+0O

+-1.02E+01
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NUCLIDE

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.13
-0.08

0.14
0.26

0.22

28-SEP-90 12:21:31



LA- 142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU- 103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL 7.79E+02 +-1.46E+01

LLD<5.54E+00
LLD<2.36E+00
LLD<2.90E+00
LLD<1.54E+00
LLD<1.38E+00
LLD<2.1OE+00
LLD<2.19E+00
LLD<1.58E+01
LLD<1.25E+01
LLD<1.16E+01
LLD<1.21E+01
LLD<4.48E+00
LLD<5.28E+02
LLD<6.15E+01
LLD<3.76E+00
LLD<5.04E+00
LLD<2.04E+05
LLD<7.98E+04
LLD<1.50E+05
LLD<1.88E+04
LLD<6.19E+05
LLD<3.94E+01
LLD<3.68E+01
LLD<8.48E+00
LLD<1.44E+01
LLD<2.13E+03
LLD<2.45E+00
LLD<4.47E+01
LLD<4.87E+00
LLD<1.91E+01
LLD<3.01E+00
LLD<2.95E+00
LLD<3.32E+00
LLD<2.43E+00
LLD<4.14E+00
LLD<1.53E+00
LLD<9.O1E+00
LLD<1.36E+00
LLD<1.50E+00
LLD<4.11E+02
LLD<1.70E+00
LLD<1.49E+02
LLD<2.82E+00
LLD<2.42E+00
LLD<6.86E+00
LLD<8.24E+00
LLD<6.63E+01
LLD<4.98E+00
LLD<1.58E+01
LLD<1.81E+00
LLD<1.34E+01
LLD<8.05E-01
LLD<6.93E+02
LLD<3.13E+00
LLD<7.OOE+00
LLD<4.21E+00
LLD<2.18E+00

7.79E+02 +-1.46E+01

LLD<5.54E+00
LLD<2.36E+00
LLD<2.90E+00
LLD<1.54E+00
LLD<1.38E+00
LLD<2.1OE+00
LLD<2.19E+00
LLD<1.58E+01
LLD<1.25E+01
LLD<1.16E+01
LLD<1.21E+01
LLD<4.48E+00
LLD<5.28E+02
LLD<6.15E+01
LLD<3.76E+00
LLD<5.04E+00
LLD<2.04E+05
LLD<7.98E+04
LLD<1.50E+05
LLD<1.88E+04
LLD<6.19E+05
LLD<3.94E+01
LLD<3.68E+01
LLD<8.48E+00
LLD<1.44E+01
LLD<2.13E+03
LLD<2.45E+00
LLD<4.47E+01
LLD<4.87E+00
LLD<1.91E+01
LLD<3.01E+00
LLD<2.95E+00
LLD<3.32E+00
LLD<2.43E+00
LLD<4.14E+00
LLD<1.53E+00
LLD<9.O1E+00
LLD<1.36E+00
LLD<1.50E+00
LLD<4.I1E+02
LLD<1.70E+00
LLD<1.49E+02
LLD<2.82E+00
LLD<2.42E+00
LLD<6.86E+00
LLD<8.24E+00
LLD<6.63E+01
LLD<4.98E+00
LLD<1.58E+01
LLD<1.81E+00
LLD<1.34E+01
LLD<8.05E-01
LLD<6.93E+02
LLD<3.13E+00
LLD<7.OOE+00
LLD<4.21E+00
LLD<2.18E+00

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33
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EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.71E-09 UC/LI
TOTAL MEASURED ACTIVITY = 7.79E+02 (+-1.46E+01) UC/LI
% TECH. SPEC. = ****** +-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1127.91
1139.90
1605.01
2731.42

563.59
569.58
802.10

1365.25

416.
790.
259.

70.

15.3
12.9
13.2
29.1

GAMMAS/SEC

2.45E+01
4.71E+01
2.08E+01
8.65E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

2922.01 1460.55

GAMMAS/SEC

137. 19.8 1.79E+01
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* * ** * * * * * * ** *** ** ** * *** * ** *** * * **** *

* *

* GAMMA SP EC TR UM ANAL Y S IS *

*

* ** * * * ** * * * * * * ***** * ** **** *** *******

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 28-SEP-90 12:30:00

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1937
ANALYZED BY: VR

SAMPLE DESCRIPTION: F1077 SEG/COMP/
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-01

COLLECT STARTED ON 23-FEB-90 AT 19:20:10

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3006. SECONDS
0.20 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1C 1126.73 562.84 1.39

2C 1138.94 568.94 1.39

1209.68 604.30
1323.51 661.20

661.82
1591.82 795.34
1604.05 801.45
2346.32 1172.71
2664.72 1332.03
2730.17 1364.79
2920.99 1460.30

1461.77

1.40
1.59

1.52
1.52
1.90
1.97
2.17
1.74

455.

479.

480.
319.

240.
231.
195.

18.
13.
19.

5
9

465. 12.6 CS-134,
EU-152

869. 11.5 CS-134,
BI-207

362. 2.9 CS-134
587. 2.1 CS-137
35.

3816.
377.

5043.
4547.

101.
184.

182.

46.4
3.9

13.1
2.9
2.9

22.6
16.4

11.2

CS-134
CS-134
CO-60
CO-60
CS-134
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKO011
DESCRIPTION: BKO011
COLLECT STARTED ON 10-JAN-85 AT 12:00:00
LIVE TIME: 6000. SECONDS
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222-S COUNTING ROOM

SAMPLE: F1077 SEG/COMP/#13
DATA COLLECTED ON 23-FEB-90 AT 19:20:10
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN

MEASURED ERROR

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139
BA-140
BA-141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60

CR-51
CS-134

CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140

LLD<7.78E-01
LLD<2.O1E-01
LLD<9.35E-01
LLD<8.03E-01
LLD<2.10E-01
LLD<1.27E-01
LLD<1.75E-01
LLD<2.61E-01
LLD<5.31E-01
LLD<7.16E-01
LLD<5.25E-01
LLD<1.77E+00
LLD<1.81E-01
LLD<2.48E+00
LLD<7.96E-01
LLD<3.09E+00
LLD<1.20E-01
LLD<1.87E-01
LLD<1.54E+00
LLD<1.80E-01
LLD<1.O1E-01
LLD<1.83E-01

2.16E+01

LLD<1.40E+00
1.38E+01

LLD<1.88E-01
2.97E+01

LLD<1.55E-01
LLD<3.89E-01
LLD<2.80E-01
LLD<3.83E-01
LLD<4.07E-01
LLD<1.96E-01
LLD<1.63E-01
LLD<2.02E-01
LLD<2.04E-01
LLD<1.98E-01
LLD<2.67E-01
LLD<4.13E-01
LLD<1.91E+00
LLD<3.98E+01
LLD<1.22E-01
LLD<4.45E-01
LLD<6.66E+00
LLD<7.35E-02

DECAY
CORRECTED

LLD<7.78E-01
LLD<2.01E-01
LLD<9.35E-01
LLD<8.03E-01
LLD<2.1OE-01
LLD<1.27E-01
LLD<1.75E-01
LLD<2.61E-01
LLD<5.31E-01
LLD<7.16E-01
LLD<5.25E-01
LLD<1.77E+00
LLD<1.81E-01
LLD<2.48E+00
LLD<7.96E-01
LLD<3.09E+00
LLD<1.20E-01
LLD<1.87E-01
LLD<1.54E+00
LLD<1.80E-01
LLD<1.01E-01
LLD<1.83E-01

2.16E+01

LLD<1.40E+00
1.38E+01

LLD<1.88E-01
2.97E+01

LLD<1.55E-01
LLD<3.89E-01
LLD<2.80E-01
LLD<3.83E-01
LLD<4.07E-01
LLD<1.96E-01
LLD<1.63E-01
LLD<2.02E-01
LLD<2.04E-01
LLD<1.98E-01
LLD<2.67E-01
LLD<4.13E-01
LLD<1.91E+00
LLD<3.98E+01
LLD<1.22E-01
LLD<4.45E-01
LLD<6.66E+00
LLD<7.35E-02

Ci/LI

ERROR

+-6. 73E-01

+-5.61E-01

+-7.17E-01

ENERGY COMPARISON
(KEV)

EXPECT DIFF

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.47
-0.52

-0.51
-0.40

-0.45

NUCLIDE

+-6.73E-01

+-5.61E-01

+-7. 17E-01
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LA-142 LLD<3.90E-01
MN-54 LLD<1.85E-01
MN-56 LLD<2.03E-01
NA-22 LLD<1.03E-01
NA-24 LLD<1.91E-01
NB-94 LLD<1.56E-01
NB-95 LLD<1.59E-01
NB-97 LLD<1.13E+00
NP-237 LLD<8.95E-01
NP-238 LLD<8.09E-01
NP-239 LLD<9.26E-01
PA-233 LLD<4.15E-01
PA-234M LLD<3.85E+01
PB-210 LLD<4.64E+00
PB-212 LLD<2.90E-01
PB-214 LLD<4.42E-01
PO-210 LLD<1.84E+04
PO-214 LLD<6.72E+03
PO-216 LLD<1.48E+04
PU-239 LLD<1.32E+03
PU-241 LLD<4.70E+04
RA-224 LLD<3.16E+00
RA-226 LLD<2.87E+00
RB-88 LLD<7.95E-01
RB-89 LLD<9.12E-01
RN-220 LLD<1.56E+02
RU-103 LLD<1.90E-01
RURH106 LLD<3.18E+00
SB-124 LLD<2.34E-01
SB-125 LLD<1.47E+00
SC-46 LLD<2.03E-01
SE-75 LLD<2.07E-01
SN-113 LLD<2.51E-01
SR-85 LLD<1.75E-01
SR-91 LLD<3.04E-01
SR-92 LLD<7.70E-02
TA-182 LLD<6.21E-01
TC-99M LLD<1.03E-01
TE-123M LLD<1.11E-01
TE-125M LLD<2.77E+01
TE-132 LLD<1.43E-01
TH-228 LLD<9.59E+00
TL-208 LLD<2.23E-01
U-235 LLD<1.90E-01
U-237 LLD<5.43E-01
W-187 LLD<5.92E-01
XE-131M LLD<4.90E+00
XE-133 LLD<3.37E-01
XE-133M LLD<1.25E+00
XE-135 LLD<1.43E-01
XE-138 LLD<1.04E+00
Y-88 LLD<7.54E-02
Y-91 LLD<5.07E+01
Y-91M LLD<2.30E-01
ZN-65 LLD<4.96E-01
ZR-95 LLD<3.07E-01
ZR-97 LLD<1.64E-01

TOTAL 6.50E+01 +-1.13E+00

LLD<3.90E-01
LLD<1.85E-01
LLD<2.03E-01
LLD<1.03E-01
LLD<1.91E-01
LLD<1.56E-01
LLD<1.59E-01
LLD<1.13E+00
LLD<8.95E-01
LLD<8.09E-01
LLD<9.26E-01
LLD<4.15E-01
LLD<3.85E+1
LLD<4.64E+00
LLD<2.90E-01
LLD<4.42E-01
LLD<1.84E+04
LLD<6.72E+03
LLD<1.48E+04
LLD<1.32E+03
LLD<4.70E+04
LLD<3.16E+00
LLD<2.87E+00
LLD<7.95E-01
LLD<9.12E-01
LLD<1.56E+02
LLD<1.90E-01
LLD<3.18E+00
LLD<2.34E-01
LLD<1.47E+00
LLD<2.03E-01
LLD<2.07E-01
LLD<2.51E-01
LLD<1.75E-01
LLD<3.04E-01
LLD<7.70E-02
LLD<6.21E-01
LLD<1.03E-01
LLD<1.11E-01
LLD<2.77E+01
LLD<1.43E-01
LLD<9.59E+00
LLD<2.23E-01
LLD<1.90E-01
LLD<5.43E-01
LLD<5.92E-01
LLD<4.90E+00
LLD<3.37E-01
LLD<1.25E+00
LLD<1.43E-01
LLD<1.04E+00
LLD<7.54E-02
LLD<5.07E+01
LLD<2.30E-01
LLD<4.96E-01
LLD<3.07E-01
LLD<1.64E-01

6.50E+01 +-1.13E+00
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641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



STANDARD DEVIATION = 0.05

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.45E-09 UC/LI
TOTAL MEASURED ACTIVITY = 6.50E+01 (+-1.13E+00) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

1126.73
1138.94
1604.05
2730.17

562.84
568.94
801.45

1364.79

465.
869.
377.
101.

ERROR

12.6
11.5
13.1
22.6

GAMMAS/SEC

1.99E+01
3.75E+01
2.16E+01
9.06E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

2920.99 1460.30 184.

ERROR GAMMAS/SEC

16.4 1.74E+01
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Single Shell Tank
Calibration Record

ANALYTE: Isotope Mixed Gamma

PROCEDURE: LQ-508-003 REVISION: A-0

INSTRUMENT: GEA Detector #1 PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE: See Attached Sheets

CALIBRATION STANDARD ID: 56B40 D1

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

SST-103 Rev. (Draft) 9/4/90 Interim
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DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

1
42
22 ML LIQUID, POS 2

14-Feb-89
J. L. ANDERSON/M. R. DOWELL
56B40 Dl

EFFICIENCY (COUNTS/GAMMA)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

EQUATION 0-165 KEV

LOG(EFF) =
+

+

5.721347E-03
1.512568E-02
2.041958E-02
1.856472E-02

1.042777E-02
7.856059E-03
6.838966E-03
5.300244E-03
4.218416E-03
3.785537E-03
2.931033E-03

-5.343694E+01
2.034704E+01

-2.088264E+00
*LOG(ENERGY)
*LOG(ENERGY) 2

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

LOG(EFF) = 8.372735E+00
+ -7.762489E+00 *LOG(ENERGY)
+ 2.017698E+00 *LOG(ENERGY)^2
+ -2.447560E-01 *LOG(ENERGY)'3
+ 1.067720E-02 *LOG(ENERGY)-4

PROCEDURE LQ-508-003

1
43
22 ML LIQUID, POS 3

16-Feb-89
J. L. ANDERSON/M. R. DOWELL
56B40 D1

EFFICIENCY (COUNTS/GAMMA)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

1.397695E-03
3.641448E-03
5.035820E-03
4.620516E-03

2.619018E-03
1.890740E-03
1.782478E-02
1.392563E-03
1.117189E-03
1.007670E-03
7.782502E-04

EQUATION 0-165 KEV

LOG(EFF) = -5.354a69E+01
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+ 1.975356E+01 *LOG(ENERGY)
+ -2.020a58E+00 *LOG(ENERGY)'2

EQUATION 165-1836 KEV

LOG(EFF) = 4.001880E+01
+ -2.857555E+01 *LOG(ENERGY)
+ 6.748440E+00 *LOG(ENERGY)'2
+ 7.173093E-01 *LOG(ENERGY)-3
+ 2.8217UOE-02 *LOG(ENERGY)*4

CEA CALIBRATION RECORD PROCEDURE L-508-003
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE: LQ-508-003 REVISION: A-0

INSTRUMENT: GEA Detector #2 PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE: See Attached Sheets

CALIBRATION STANDARD ID: 56B40 DI

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

SST-103 Rev. (Draft) 9/4/90 Interim
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DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65

898.021
1173.237
1332.501
1836.129

2
42
22 ML LIQUID, POS 2

21-Oct-88
J. L. ANDERSON/M. R. DOWELL
56B40 D1

EFFICIENCY (COUNTS/GAMMA)

3.417000E-03
1.090000E-02
1.408000E-02
1.516000E-02
9.929000E-03
7.578000E-03

5.875000E-03
4.927000E-03
3.727000E-03

3.085000E-03
2.683000E-03
2.102000E-03

EQUATION 0-122 KEV

EQUATION 122-1836 KEV

LOG(EFF) =

+

+

LOG(EFF) =

+

+

+

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

-6.654070E+01
2.583780E+01 *LOG(ENERGY)
-2.677550E+00 *LOG(ENERGY)'2

-1.050740E+02
6.428950E+01 *LOG(ENERGY)
-1.503170E+01 *LOG(ENERGY)'2
1.533670E+00 *LOG(ENERGY)'3
-5.838530E-02 *LOG(ENERGY)'4

PROCEDURE LQ-508-003

2
43
22 ML LIQUID, POS 3

28-Sep-88
J. L. ANDERSON/M. R. DOWELL
56B40 Dl

EFFICIENCY (COUNTS/GAMMA)

1.476000E-03
4.721000E-03
6.589000E-03
6.613000E-03
4.692000E-03
3.542000E-03
2.810000E-03
2.327000E-03
1.790000E-03
1.437000E-03
1.277000E-03
9.8240OE-04
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EQUATION 0-165 KEV
LOG(EFF) = -5.826830E+01

+ 2.165450E+01 *LOG(ENERGY)
+ -2.198930C+00 *LOG(ENERGY)'2

EQUATION 165-1836 KEV
LOG(EFF) = -2.233890E+01

+ 1.174520E+01 *LOG(ENERGY)
" -2.739550E+00 *LOG(ENERGY)'2
+ 2.655450E-01 *LOG(ENERGY)'3
+ -9.668420E-03 *LOG(ENERGY)'4
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE: LQ-508-003 REVISION: A-3

INSTRUMENT: GEA Detector #3 PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE: July 2, 1989

CALIBRATION STANDARD ID: 56B40 D1

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

SST-103 Rev. (DraftI 9/4/90 Interim
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DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

3
41
22 ML LIQUID, POS 1

2-Jul-89
J. L. ANDERSON/M. R. DOWELL
56640 DI

EFFICIENCY (COUNTS/GAMMA)

2.833765E-02
2.881764E-02
2.756557E -02
2.210614E-02

1.285730E-02

7.841011E-03
5.779292E-03
4.773005E-03
4.278530E-03
3.371238E-03

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

LOG(EFF) a

LOG(EFF) a
+

+4

+

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

-1.113845E+01
3.484260E+00 *LOG(ENERGY)
-3.990659E-01 *LOG(ENERGY)*2

-2.052334E+01
9.121738E+00 *LOG(ENERGY)
-1.553578E+OO *LOG(ENERGY)'2
8.018036E-02 *LOG(ENERGY)'3

PROCEDURE LQ-508-003

3
42

22 ML LIQUID, POS 2
2-Jul-89

J. L. ANDERSON/M. R. DOWELL
56640 01

EFFICIENCY (COUNTS/GAMMA)

7.455306E-03
7.462748E-03
7.578302E-03
6.965814E-03

3.596591E-03

2.318396E-03
1.824191E-03
1 .461179E-03
1.321243E-03
1.011332E-03
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EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.653

279.1967
391.6611
513.99
661.65

898.021
1173.237
1332.501
1836.129

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

LOG(EFF) - -6.838496E+00
+ 0.819509E-01 *LOG(ENERGY)
+ -9.97028E-02 *LOG(ENERGY)-2

LOG(EFF) a 3.082260E-01
+ -1.410839E+00 *LOG(ENERGY)
+ 1.042891iE-01 *LOG(ENERGY)*2
+ -5.874725E-03 wLOG(ENERGY)'3

PROCEDURE LO-508-003

3
43

22 ML LIQUID, POS 3
2-JuL-89

J. L. ANDERSON/M. R. DOWELL
56840 Dl

EFFICIENCY (COUNTS/GAMMA)

2.020462E-03
1.924344E-03
2.027231E-03
1.712371E-03

1.056509E-03

7.115743E-04
5.243921E-04
4.S151JSC-04
4.223636E-04
3.139U91E-04

LOG(EFF) a -5.300788E+00
+ -3.550643E-01 *LOG(ENERGY)
+ 3.272635E-02 *LOG(ENERGY)-2

LOG(EFF) a -9.815549E+00
+ 2.402920E+00 *LOG(ENERGY)
+ -4.428877E-01 *LOG(ENERGY)'2
+ 2.059131E-02 ULOG(CRENGY)'3
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA77344

PROCEDURE/REV LA-925-106/A-2

TECHNOLOGIST S. Lai

DATE June 26, 1990

TEMPERATURE N/A

STARTING TIME 1300

ENDING TIME 1510

CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1071

2 Reagent Blank F1072

3 Sample Camp 13 F1073

4 Duplicate Sample Comp 13 F1074

5 Spike Sample Comp 13 F1075

6 Final LIMCS Check Std F1076

7

8

9

10

11

CUSTOMER ID: 000013

Uranium Analysis
Fusion Dissolution

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 58838/1 uL 5.7 ml

Spike 54B38/1 uL F1073/1 uL 5.8 mL

SST-102 Rev. I 10/2/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WB39939

PROCEDURE/REV LA-505-151/A-0

TECHNOLOGIST J. A. White

DATE April 27, 1990

TEMPERATURE N/A

STARTING TIME 0745

ENDING TIME 1400

CHEMIST S. A. Jones

DESCRIPTION LAB ID_
I Initial LMCS Check Std N/A

2 Reagent Blank F1072

3 Sample Comp 13 F1073

4 Duplicate Sample Comp 13 F1074

5 Spike Sample Comp 13 F1075

6 Final LMCS Check Std N/A

7

8

9

10

11

CUSTOMER ID: 000013

ICP
Fusion Dissolution

No inter-element corrections
were made on this data.

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIOUOT VOL. & ALIQUOT VOL. & ALIOUOT VOL. OF STD.

LMCS Check Std 78C11K/1.0 mL 82B38G/1.0 mL 77C11J/1.0 mL 11.0 mL

Spike 78C11K/5.0 mL 82B38G/5.0 mL 77C1 1J/5.0 mL

spike cont F1072/0.5143 g 50.0 mL

SST-102 Rev. I 10/2/90 Interim
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ICP Results RAW DATA SUMMARY

Fusion Dissolution

Date Analyzed:
Procedure:

Analyst:
Digestion
Procedure:

Aluminum
Antimony
Arsenic
Bar i um
BerylL ium
Bismuth
Boron
Cadmium
Calcium
Cer i um
Chromium
Cobalt
Copper

Europium
Iron
Lanthanum
Lead
Lithium

Magnesium
Manganese
Mercury
Molybdenum

Neodymium
Nickel

Phosphorous

Potassium

Samarium
Selenium

Silicon
Silver

Sodium

Strontium

Sulfur

Tantalum
Thallium

Thorium

Tin

Titanium

Tungsten
Uranium

Vanadium

Zinc

Zirconium

April 27,1990
LA-505-151/A-0

J. A. White
Acid Digestion
LA-505-159/A-0

Instrument Acid
Starting Digest.

LMCS LMCS
Standard Standard

105.37%
101.78%
106.73%
100.31%
99.10%

106.04%
102.98%
97.77%

103.34%
87.39% #
92.10%

101.08%
101.90%
93.20%

104.02%
89.09% #

106.23%
95.05%

102.22%
101.36%
103.77%
98.33%
94.58%
98.00%

103.55%
97.37%
98.35%

102.42%
90.44%

104.29%
96.64%

101.93%
100. 97%
98.33%

104.56%
101.05%
97.17%
103.57%

85.99% #
107.07%
103.19%
100.17%
102.72%

Reagent Blank
Core 13 Composite

Duplicate of Core 13 Comp.
Spike of Core 13 Comp.

Reagent
BLANK

ppm

-2.08 LT

-2.32 LT

-0.96 LT

-0.27 LT
-0.04 LT
-5.10 LT
0.84

-0.15 LT

1.19
-9.94 LT
-0.28 LT
-0.42 LT
-0.69 LT
-0.19 LT
0.26

-0.38 LT
-1.04 LT

-0.49 LT
2.33
0.00 LT

-0.17 LT
-0.33 LT
-8.83 LT

13.53
-1.40 LT

NA
-11.29 LT
-4.14 LT

16.82

-0.81 LT

10.52
-0.10 LT

-0.53 LT

-1.62 LT
-14.56 LT

-6.72 LT
-0.43 LT
-0.39 LT
-1.15 LT

-72.49 LT
-0.68 LT
0.09
-1.18 LT

Wet
Weight
Sample

ug/g

28065
38 L T

-25 LT
-2 LT
-1 LT

2978
153
-7 LT

737
-365 LT

177
21 LT
39 LT
-8 LT

3239
-6 LT
69 LT

-20 LT
472
912

-4 LT
-6 LT

-498 LT
1449

813
NA

-420 LT
-96 LT

7151
-29 LT

14124
97

195
-55 LT

-198 LT
-213 LT

10 LT
-2 LT

-18 LT
-2025 LT

-13 LT
88

-20 LT

Wet

Weight
Sample

Duplicate
ug/g

30125
-166 L T

-91 LT
-21 LT

-3 LT
2547

113
-15 LT

1005
-1002 LT

139
-11 L T

-6 LT
-20 LT

3263
-30 LT

-9 LT
-52 LT
221
890
-26 LT
-27 LT

-915 LT
1600

522
NA

-1162 LT
-277 LT
6832

-84 LT
17280

130
102

-158 LT
4887 LT
2302 LT

-29 LT
-26 LT
-82 LT

-6423 LT

-63 L T
77

-95 LT

LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits

F1072
F1073
F1074
F1075

LMCS
ACID

Digestion
Spike

Recovery

NOT CALC.

19.62%
NOT CALC.
NOT CALC.
NOT CALC.
NOT CALC.

94.74%

NOT CALC.

NOT CALC.

NOT CALC.
78.98%

93.15%

87.95%
NOT CALC.
NOT CALC.
NOT CALC.

0.10%

NOT CALC.
90.99%

NOT CALC.
NOT CALC.
NOT CALC.
NOT CALC.
NOT CALC.

-0.23%

NA
NOT CALC.

NOT CALC.
NOT CALC.

NOT CALC.

NOT CALC.

91.10%

0.02%

NOT CALC.
NOT CALC.
NOT CALC.

84.54%

NOT CALC.
NOT CALC.

NOT CALC.

NOT CALC.

87.98%
NOT CALC.

Closing
LMCS

Standard

109.38%

107.72%

114.45% #
103.35%

105.63%
110.28% #
106.68%

102.96%

106.26%

92.75%
95.69%

108.78%

105.93%
98.13%

108.86%
93.43%

110.04% #
97.11%

106.23%
105.38%

103.80%
102.84%

95.97%
102.81%
96.39%

100.58%
101.55%

103.85%

94.99%

108.99%

99.31%

105.21%
99.29%

101.45%
106.33%

107.48%

102.77%
109.98%

88.86% #
110.92% #

108.33%

105.24%
108.49%
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ICP Results RAW DATA
Page 2 of 4

0.00956 g/mL
0.4778 g

50.00 mL
Sample Sample

Dilution
Two

ppm

268.19
-13.60
-5.76

-1.45
-0.18
6.58
5.58

-0.77
7.04

-53.93
-0.72
-2.82
-3.21
-1.08
30.96
-2.76
-9.53
-2.78
4.51
8.71

-0.92
-1.75

-52.13
12.53
-0.92

NA

-62.66
-22.26
68.34
-4.52

134.97
0.35

-3.07
-8.71

-67.46
-38.03

-2.13
-2.05
-5.74

-391.60
-2.88
0.48

-6.20

Dilution
One

ppm

Digestion
Weight
Volume
Sample

Duplicate
Dilution

Three

ppm

278.30
0.36 LT

-0.24 LT
-0.02 LT
-0.01 LT
28.46

1.47
-0.06 LT
6.16

-3.49 LT
1.69
0.20 LT
0.37 LT

-0.07 LT
31.32
-0.05 LT
0.66 LT

-0.20 LT
2.14
8.61

-0.04 LT
-0.06 LT
-4.76 LT
13.85
7.77
NA

-4.01 LT
-0.92 LT
25.43
-0.28 LT

127.58
0.93
1.87

-0.53 LT
-1.89 LT
-2.03 LT
0.10 LT

-0.02 LT
-0.17 LT

-19.35 LT
-0.12 LT
0.85

-0.19 LT

101.00 21.00

0.01004 g/mL
0.5018 g
50.00 mL
Sample Sample

Duplicate Duplicate
Dilution Dilution

Two One

ppm ppm

302.33
14.29
2.74
0.78
0.12

43.65
7.71
0.27

10.09
24.81
2.28
3.90
2.19
0.44

32.74
3.10

11.34
1.17
2.22
8.93
0.63
0.75

12.55
16.06
12.91

NA

27.83
8.66

68.57
2.21

173.42
1.31
5.24
3.96

49.05
23.10
2.29
0.95
3.63

170.27
2.24
1.28
3.56

Digestion
Weight
Volume

Spike of

Sample
Dilution

Three

ppm

285.60
-1.67 LT
-0.92 LT
-0.21 LT
-0.03 LT
25.57
1.14

-0.15 LT
9.82

-10.06 LT
1.40

-0.11 LT
-0.06 LT
-0.20 LT
31.63
-0.31 LT
-0.09 LT
-0.52 LT
2.33
8.81

-0.26 LT
-0.27 LT
-9.18 LT
13.71
5.24
NA

-11.66 LT
-2.78 LT
24.71
-0.85 LT

127.39
0.89
1.02

-1.58 LT
-15.01 LT
-7.06 LT
-0.29 LT
-0.26 LT
-0.82 LT

-64.46 LT
-0.64 LT
0.78

-0.95 LT

1.00 101.00 21.00

0.01029 g/mL
0.5143 g
50.00 mL

Spike of Spike of

Sample Sample
Dilution Dilution

Two One

ppm ppm

235.09
72.51
-5.20
88.69
-0.17
1.40

96.32
84.71

100.16
23.81
80.80
93.36
88.35
-0.88

120.45
-2.41

-10.43
79.33
95.84
97.64
-1.34
-1.71
30.86
97.31
-1.16

NA
-64.23

9.08
43.04
-4.77

334.91
92.10
-1.40
-8.77

-60.61
-37.32
422.79

-2.12
-3.70

-365.50
-2.62
88.89
-6.28

252.20
20.01
0.01 LT

18.22
0.01 LT

26.34
19.91
17.78
24.40
14.01
18.06
20.22
18.80
0.00 LT

46.66
0.29 LT
1.23

17.03
19.44
26.14
-0.01 LT
0.01 LT

14.35
30.28

7.23
NA

-2.70 LT
6.38

23.87
-0.20 LT

160.91
19.41
2.11

-0.27 LT
1.41

-0.26 LT
89.22

0.00 LT
0.44 LT

-1.23 LT
0.07 LT

19.34
0.00 LT

1.00 101.00 21.00

Aluminum
Antimony

Arsenic
Barium

Beryllium
Bismuth
Boron
Cadmium
Calcium

Cerium
Chromium

Cobalt
Copper
Europium

Iron

Lanthanum
Lead

Lithium
Magnesium

Manganese

Mercury

Molybdenum

Neodymium

Nickel.
Phosphorous

Potassium

Samarium

Selenium
Silicon

Silver

Sodium

Strontium

Sulfur
Tantalum
Thallium
Thorium

Tin

Titanium
Tungsten
Uranium

Vanadium
Zinc
Zirconium

Dilution

Factor
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ICP Results RAW DATA

Date Analyzed:
Procedure:

Analyst:
Digestion

Procedure:

April 27,1990
LA-505-151/A-0

J. A. White
Acid Digestion
LA-505-159/A-0

Page 1 of 4

Reagent Blank
Core 13 Composite

Duplicate of Core 13 Comp.
Spike of Core 13 Comp.

Starting

LMCS Standard
Instrument Recovery
Standard

ppm %

SST-1 SST-2 SST-3

52.69 105.37%
101.78%

53.37 106.73%

100.31%
9.91 99.10%

106.04%
102.98%
97.77%

103.34%
87.39% #
92.10%

101.08%
101.90%
93.20%

104.02%
89.09% #

106.23%
95.05%

102.22%
101.36%

25.94 103.77%
49.16 98.33%

94.58%
98.00%

51.78 103.55%
97.37%
98.35%

51.21 102.42%
45.22 90.44%

104.29%
96.64%

101.93%
50.49 100.97%
49.17 98.33%
52.28 104.56%

101.05%

97.17%
51.78 103.57%
21.50 85.99% #

107.07%
10.32 103.19%

100.17%
51.36 102.72%

1.00

F1072
F1073
F1074
F1075

LMCS
Acid

Digestion
Standard

ppm

Acid
Digestion
Standard

Recovery

Digestion
Weight
Volume

Sample

Di Lution
Three

ppm

Reagent
Blank

ppm

53.12

9.32

44.63
53.22

10.18

10.03

10.30
9.78

10.33
8.74
9.21

10.11
10.19

10.40

9.51
10.22

10.14

9.46
9.80

24.34

Aluminum

Antimony

Arsenic

Barium

Beryllium
Bismuth
Boron
Cadmium
Cat ci um
Cer i um

Chromium
Cobalt
Copper

Europium
Iron
Lanthanum
Lead

Lithium

Magnesium

Manganese
Mercury

Molybdenum

Neodymium
Nickel

Phosphorous

Potassium

Samarium

SeLenium

Silicon

Silver

Sodium

Strontium
Sulfur

Tantalum

Thallium
Thorium

Tin
Titanium

Tungsten

Uranium

Vanadium
Zinc

Zirconium

Dilution
Factor

9.84

NOT RUN

10.00

-2.08 LT
-2.32 LT
-0.96 LT
-0.27 LT
-0.04 LT
-5.10 LT
0.84

-0.15 LT
1.19

-9.94 LT
-0.28 LT
-0.42 LT
-0.69 LT
-0.19 LT
0.26

-0.38 LT
-1.04 LT
-0.49 LT
2.33
0.00 LT

-0.17 LT
-0.33 LT
-8.83 LT
13.53
-1.40 LT

NA

-11.29 LT
-4.14 LT
16.82
-0.81 LT
10.52
-0.10 LT
-0.53 LT
-1.62 LT

-14.56 LT
-6.72 LT
-0.43 LT
-0.39 LT
-1.15 LT

-72.49 L T
-0.68 LT
0.09

-1.18 LT

24.16
10.19

48.58

10.02

1.00

10.43

50.63

53.64

1.00
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ICP Results RAW DATA
Page 3 of 4

Spike Standard Acid Ending Spike
Recovery LMCS Digestion LMCS Standard Standard

Acid Standard Standard Recovery LMCS
Digestion Recovery

% ppm % % ppm
added

SST-1 SST-2 SST-3

Aluminum NOT CALC. NOT RUN 54.69 109.38% 50.00
Antimony 19.62% 10.77 107.72% 10.00
Arsenic NOT CALC. 57.23 114.45% # 50.00
Barium NOT CALC. 10.34 103.35% 10.00
Beryllium NOT CALC. 10.56 105.63% 10.00
Bismuth NOT CALC. 55.25 110.28% # 50.10
Boron 94.74% 10.67 106.68% 10.00
Cadmium NOT CALC. 10.30 102.96% 10.00
Calcium NOT CALC. 10.63 106.26% 10.00
Cerium NOT CALC. 9.28 92.75% 10.00
Chromium 78.98% 9.57 95.69% 10.00
Cobalt 93.15% 10.88 108.78% 10.00
Copper 87.95% 10.59 105.93% 10.00
Europium NOT CALC. 9.81 98.13% 10.00
Iron NOT CALC. 10.89 108.86% 10.00
Lanthanum NOT CALC. 46.81 93.43% 50.10
Lead 0.10% 55.13 110.04% # 50.10
Lithium NOT CALC. 9.71 97.11% 10.00
Magnesium 90.99% 10.62 106.23% 10.00
Manganese NOT CALC. 10.54 105.38% 10.00
Mercury NOT CALC. 25.95 103.80% 25.00
Molybdenum NOT CALC. 51.42 102.84% 50.00
Neodymium NOT CALC. 9.60 95.97% 10.00
Nickel NOT CALC. 10.28 102.81% 10.00
Phosphorous -0.23% 48.19 96.39% 50.00
Potassium NA 25.15 100.58% 25.00
Samarium NOT CALC. 10.16 101.55% 10.00
Selenium NOT CALC. 51.93 103.85% 50.00
Silicon NOT CALC. 47.50 94.99% 50.00
Silver NOT CALC. 10.90 108.99% 10.00
Sodium NOT CALC. 24.83 99.31% 25.00
Strontium 91.10% 10.52 105.21% 10.00
Sulfur 0.02% 49.65 99.29% 50.00
Tantalum NOT CALC. 50.73 101.45% 50.00
Thallium NOT CALC. 53.16 106.33% 50.00
Thorium NOT CALC. 53.85 107.48% 50.10
Tin 84.54% 51.39 102.77% 50.00
Titanium NOT CALC. 54.99 109.98% 50.00
Tungsten NOT CALC. 22.22 88.86% # 25.00
Uranium NOT CALC. 55.57 110.92% # 50.10
Vanadium NOT CALC. 10.83 108.33% 10.00
Zinc 87.98% 10.52 105.24% 10.00
Zirconium NOT CALC. 54.25 108.49% 50.00

Dilution 1.00 1.00 1.00 10.00
Factor
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ICP Results RAW DATA
Page 4 of 4

LMCS LMCS
Standards Standard

Values IDs

Book

ppm #
SST-1 SST-2 SST-3 78C11K

82B38G

77C11J

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00

10.00
10.00
10.00

10.00
10.00

25.00

50.00

50.00

10.00
50.10

10.00

50.10
50.10

Aluminum
Antimony

Arsenic
Barium
Beryl l ium
B i smuth
Boron
Cadmium
Calcium

Cerium
Ch romi um
Cobalt
Copper
Europium

Iron
Lanthanum

Lead
Lithium

Magnes i urn
Manganese

Mercury

Molybdenum

Neodymium
Nickel

Phosphorous

Potassium
Samarium

Selenium

Silicon
Silver

Sodium

Strontium

Sulfur

Tantalum
Thallium

Thorium

Tin
Titanium

Tungsten
Uranium

Vanadium
Zinc

Zirconium

25.00
10.00

50.00
50.10

50.10

10.00

25.00
50.00

50.00

50.00
50.00

50.00
50.00
50.00

50.00
25.00

10.00

50.00

ACID
DIGESTION

LMCS

STANDARD

VALUES

ppm
in

Sample

ACID
DIGEST.

LMCS

IDs
Book

not
analyzed

Spike

Standard
ID

Book

78C11K
82B38G

77C11J

10.00

10.00

100.00

100.00

100.00
100.00
100. 00
100.00
100.00
100.90
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00

99.80
100.00
100.00
100.00
100.00

100.00

100.00
100.00

99.50

100.00
100.10

100.00
99.80

10.00Dilution

Factor
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ICP Calibration Report

Procedure:
Instrument:
Technologist:
Date:

LA-505-151
WB39939
J. A. White
April 27, 1990

Revision: A-0

Time: 07:45

Calibration Standards for ICP Program 'SST"

Standard Element Standard

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

SST-3
SST-4
SST-2
SST-3
SST-2
SST-2
SST-2
SST-2
SST-4
SST-2
SST-3
SST-5
SST-3
SST-5
SST-3
SST-1
SST-3
SST-4
SST-4
SST-3
SST-2
SST-3

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

ICP Standard Formulations

SST-0:
Calibration blank, 1 M ultrex HNO3.

SST-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Li LiCO3 10,000 ppm in 5% HNO3 Lot# 14394A
K KNO 3 10,000 ppm in 5% HNO 3 Lot# 14379A
Na NaCO3 10,000 ppm in 5% HNO 3 Lot# 14400A

200 mL of standard made by combining 25 mL HC1/HNO3 mixed acid, 1
mL each single element standards, and water.

91

Element

SST-4
SST-2
SST-4
SST-2
SST-5
SST-2
SST-5
SST-5
SST-1
SST-2
SST-3
SST-2
SST-1
SST-4
SST-2
SST-2
SST-3
SST-4
SST-3
SST-4
SST-2



SST-2:
Stock solutions from VHG labs, Inc., 180 Zachary Rd. #5,
Manchester, NH 03103. Mixed element standards as follows:

SM-10 Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm
Lot# 0-119A

SM-20 V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ag, & Cd 100 ppm
Lot# 0-119B

50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO3.

SST-3:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Al Al 10,000 ppm in 10% HCl Lot# 9-053A
B H3BO 3 10,000 ppm in 1% NH 4OH Lot# 9-335A
Hg Hg 10,000 ppm in 5% HNO Lot# 8-656S
Mo Mo 10,000 ppm in 5% HC1 Lot# 9-159T
P P 10,000 ppm in 5% HNO3 Lot# 9-160A
Si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ
S (NH )2SO4 in H20 Lot# 9-231M
Ta TaC15 10,000 ppm in 5% HCl/tr HF Lot# 9-335M
Ti Ti 10,000 ppm in 5% HF Lot# 9-079EE
W W 10,000 ppm in 5% HF/tr HNO3 Lot# 8-685L
Zr ZrCl20 10,100 ppm in 5% HCl Lot# 9-078G

50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HN033.

SST-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-50 Ga, In, Tl, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100
ppm Lot# 0-119D

Solution is used directly for calibration.

SST-5:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-60 Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm,
Yb, & Lu 100 ppm Lot# 7-165F

50 mL of SM-60 is added to a 250 mL volumetric flask and diluted to
volume with 1 M HNO3 -
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ICP Calibration - April 27, 1990

!7- A p, -90

il''''VF. P 
MA INS

t EMP
+5V
- 12V
-12V
+-24V
- I )(V
45 VsQ
+ Ij SP
- 15VS0

07: 47: 01

19.16
38.60
235.8
-1005
25. 05
5. 165
12.16
-12.2
22 .19
--100
5.155
15.16
-15.2

Positicri Calitratior in Pro.jres t
SLIT PM ALPHA BE1A
PusIN SLIT SLIT

Previaus d*j;

INYTk 0.00000 587.409 1.00099 0.29102
Cujr.-rnt data :
LNSTR O.00000 587.40G 1.00099 0.29102
5)"PT THE PLASMA NOW, PLEAS L.27-Apr-90
.>RFLIS

SLIT PM ALFHA BETA
PUS'N SLIT SLIT

?prvious dat-a :
INSTR 0.00000 587.403 1.0009 0.29102

I r -en t d at a:
1NOI R 0.00000 50B.586 1.00107 0.26807
:LGF

Sample namL

AL
S e
AS

BIi

qA
CA
cC.

cR

EU
FE
L B
I's
LI
MI
MN
1-il.

SST

V INT

2.01
0.50
1.43

0.89
5.70
S .10
3.19
0.49
5.-1.
1.47
0.24
2.96
3.94
1.71
0.35
0.30
3.66
0.46
0.94

n: A

ALPHA BETA ALPHA BETA
LA14D0Al LAMBDA. LAMBLA2 LAMhtiA2

1.00009 -0.0671 0.00000 0,00000

1.00009 -0.0671
07:52: 1.8

0.00000 0.00000

ALPHA DCTA ALPHA BETA
LAMBDAI LAMDDAl LAMDDA2 LAM8DA2

1.00009 -0.0671 0.00 0 0.0000

1.00010 -0.0752 0-00000 0.00000

27-Apr--)0 09:57:42

?%D

0.90
1.21)
1.*35
1.*42
0.06
1.28
1.42
1.69
0.74
1 . 25
0.14
0.63
1.12
1.31
0.96
1 . 483
0.76
1.46
0. C6
2.21

Min / Ma[

7.000
37.00
220.0
-1010
19.00
4. 750
11 .?0
-12.3
22.50
-101
4.750
14.70
-1t.3

/
/
/
/
/
/I
/
/
/
/
/

/
/

50.00
39.00
247.0
--990
35.00
5.250
12.30
-11.7
26.50
--99.0
S. 250
1.5.30
-14.7

93
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=
=
-
=
=
=
=
-
=
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27-Apr-90 C9:'.57:

AL
B D

AS

UA
CE

C

CE
VJ(
CO
IU
EU
EE
LA
P '
L I
MG
MN
HG
KO
NI)

SE

AG
NA

TA
TL

3N

w
UV I
'.1
7.N -i

27-Apr-90 10:01:55

0.36
0.22
0.34

Sample nane
pru-jr aIImme

SST2
27-Apr-90 10:03:53

Srple nae
Pr a r aoie SST

N A ti. rV INT

1.43
3.68
0.89
5.70
5.3 1

0.49
S.21
1.47
0.24
2.96
3.94
1.71
O.35
0.30
3.66
0. 46
0.94

5.26
4.85
12 .

4.74
2.31
3.42

15.11.5.] 1
3.54
0.86
4.1
4 58
1.06
1.82
3.93
1.94
4.91
4.67
4.36
4.64

Sople name
Pro-.rame

NAME

. i
K
NA

: SSTI
: SST

MV IN!

543.2C
16.19
73. 5

it A I.d % I, -mIqW

94

VSD

0.90
1 .29
1."5
1.42
0.06
1.28
1.42
1 .6)
0.74
1 .2;
0.3.4
0.G3
1.12
1.31
0.96
1.48
0.76

0.66
2.21

1.00
1.06
*.00
2.24

.27

1.29
1.40
1 . 3

1.23
0.70
0.94
2.24
1.29
1.49

l0
1.27

49
1.31
1.10
1.. 01.

r, r.
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Sample name
n P3r Framme

NAME

BA
B E
CL,
CA
CR

Mil
tE4

N i
AG
Sk
U2
ZN

: SST2
: SST

MV INT

406.05
506.11
520.66
547 .26
105.11

5 .26
122.24
164.80
596.69
384.22
242 .00
571.04
720.10
213.23
777.56

Sample name
Pr 3r amme

NAME

AL

51
HG

SI

TA
TI
w

6Smple riame
Pro3ramme

NAME

SD'
AS P

TL
TH
SN
U

1990

27)-pr-90 10:f-: -

,csIj

.12

1.19
4.24
1.35
1.21
1.36

1 )
1.16
1.19
1.00
1.14
1.15
S.10

27-Apr -90 10:)6: 2

iV INT

24.74
710.16

109i .69
431.?9

76.7,1,
97.45
49.04

192 .7 .
613.42
96.99

224.55

SST4
SST

MV INT

10.6
6E.55

149.56
7.72

74 62
55.24
20.01

371 .38
15.73

IcS i

0.45
0.90.
0.22
0.40
1.22
0. 44
0.45
0.36
0.59
0. A2
0.64

27-Apr-90 10:08:-1

RS

1.32
1.13
1.23
l.25

0.87
0.57
1.48
L .05

1, 01

Sample name SST5
ra r 73ftMe SET

NAME MV INT

27-Apr-90 10:11:07

T(S D

21.42 0.49t" E

95

: SST2
: SST
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Sample name S: sT5
Pr 9a ra : itSST

NrME hV INT RS1

CE 21.42 0.45
EU 654.51 0.72
LA 1 0.
NT 24.94 -.
cM 17.61 0 .4

Pro-:ramnP name :IST

,v.E Mi.ri Tnt M.x Int

C R )1 1 .9j67 25.901

N2e Nu m t. mber Irt.

(X)

SSTO 0 2.0597
SS13 0 24.743

Cora True
(Y) U)

0.0000 0.0000
,0.o00 t0.000

l FPolyrmei.-l type c

AL

0. 220.422C'+OI

C.kiie C ori r Errcr Gurv
Conc Error

0.0000 0.0000 CRUl
50.000 0.000') 0.0000 CRv.

Programaie name : ST

Curve Mie Int nax Ir.t

CIRV1 0.4794 10.670

Na me Number Irt.
(X

FSTO 0 0.S047
SST 4 Ia. I.G2

Curve Min T-t.

CRVl 1.3579

Name Number

SST0 0
SS74 0

M ax Int

176.On

Int.
(X)

1.4293
1 68 .

ChannQ1 name : SI1 Polynomal type CC

Curve Cie ffiriet
CO C1 C2

-0.522Th5iE+01 0.. 103545E+02

Conc True Cale Coric % Error Curve
(Y) ( I) cone Errr

O.,VvO 0.0000 0.0000 0.0000 CkVi
1.00 100.00 100.00 -0.000 .O 0 C Vi

Chrriel name ' AS Polyroilal tpe : C C

Curve Coef fcigta
CO Cl C2

-0.955253E+00 0..98358E +00

Coric Trup Calc Conc X Error Curve
UY) (Y) Coric Error

0.0000 0.0000 0.0000 0.0000 CR I
100-00 !00.00 100.00 0.0000 0.0000 CvVI

I-.

C3

23

96

27-Apr -9Q IQ: ).I: Q7

0
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Chinnro t rne:

-0. t$30 i2E+00 0.4

Conc True Ca
(Y) (f) Co

0.0000 0.0000 0.
20000 ;)0.00 20

polyrncmial type '. :.

Cur ve' Coe'f I

?06 4E-0 1

Ic Conc Z Error
c Error

00 0 0.0000
.000 0.0000 0.0000

Programme na-we ss

Curve Min Int Max Int

CR01 0.U4S1 531.4.

Name tj:mbe: I .
(X)

YSTO 0 0,907
SST2 0 503.11

Pru,3rainmt- %a.: 9T

Curve Min It Max Int

CRVI 5.4191 157.04

eagle Numiber Int.
CX)

SSTO 0 5.7043
cST4 0 149.56

Progrenoe nae : SSY

Curve Mi-i Int Max Int

CRV 4.3437 745.66

Name Number In L

Channel nrrmu : BE

COO

-0.352513-01 0.3

Ccnr Tr .:e Ca
Y) Y) Col

.0000 0.0000 0.
20.000 20.000 20

Ch;arnril name : DI

CO

-0.396,35E+01 0.6

Conc True Ca
(Y) (Y) Co

0.0000 0.0000 -0
100.00 100.00 10

Chnnel rrame - B

Co

-0.3G1379E+00 0.7

foor, True Ca

I Pol ynrmial type : CC

Cirve Cnefficients
CI C2

95J64E-01

a, Cone I Error Curv
*c Error

0000 0.00) CRV
.000 0.0000 0.000 0 CRVi

Polynomi-al type : CC

Curve Coef ficionts
Cl r2]

95146H+00

1c Cone X Error Curv
nc Error

.000 --0.000 rT(1
0.00 0.0000 0.0000 CR01

Polynomial type CU

Curve Coefficients
CI C2

09163E-01

Lc Cone X Error Curv

I:1r vn

C : V 1

Nagle

N aic

ss2 o

Mtrn Int

3.41050

Number

0
0

Max Int

426.25

Tot.
(X)

3. 6827
406.05

Curve

CRui

C 3

ca

C3

Q2

97
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ICP Calibration - April 27, 1990
Prograimme name SST ChnrieL name : R Polynomial type : CC

Cur vie

CIVI

Nai v

99T0
S3 3

Min Irnt

4.8437

Nujmber

0
0

Max Int

745.OG

int.
(X)

5.0987
710.16

Programme name : Sr

Curve M.n Irt Max Iit

C1V1 3.0299 546.69

Name Numt.er Inrt.
(X)

3ST0 0 3.1 93
SS72 0 520.66

CO )

-0.361979E+00

Conc True
(Y) (y)

0.0000 0.0000
50.000 50.000

CharireL. napime

CO

-0. 123236E+00

Cornc True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Curve Coefficients
Cl C2

0.709163r -01

Calc Conc E Irror Curve
Cone Error

0.0000 0.0000 CRVI
50.000 0.0000 0.0000 CRV1

ClI Polynomial type : CC

Curve Coefficients
C . C2

0.386495E-01

CAlC Cone X Error Cur'v
Cone krror

-0.000 -0.000 CRlV
20.000 0.0000 0.0000 CRVi

Programme namle : GS

Curve H;-n Int M-ax Int

CRV1 0.4G45 574.62

Name Number Int.
(X)

SSTO 0 0.4890
SST2 0 547.26

Channel riame : CA Polynomial type : CC

Curve Coeffic .ernts
CO Cl C2

-0.1798?OE-01 0.365787E-01

Conr True Call Cone X Error Curve
(Y) (Y) Cone Error

0.0000 0.0000 0.0000 0.0000 CRVI
20.000 20.000 20.000 -0.000 -0.000 CRVL

Programme narmo

Curve Min Int

CTV1 4.9490

Nam e Number

: SST

Max nt

22.486

Int.
(X)

Channel r.ane

C 0

-0.643053E401

Cone True
(Y) (Y)

CE Polynomial type : CC

Curve Coefficients
Ci C2

0.123419E+01

Calc Cone % Error Curye
Cone Error

C3

CI

C3

98
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Programme name : 6ST

Cu r v e

CRIV1

Name

fit; 0
S 75

Mir Int

4.9498

N lipbe I,

0
0

Max Int

22.486

Int -
(X)

5.2103
21.415

Projramime namv : SST

Ctirve Mir Int Max Int

CIN1 1.39'/1 110.36

Nade N'.ober Tnt.
(X)

SOT0 0 1.4707
SS72 0 105 .1 .

Channel nwame : CE

CO

-0.643052E401 0.1

Conc True Ca
(Y) (Y Col

0.0000 0.0000 -0
20.000 20.000 20

Channel nare : CR

-0.283R.6E+00 0.1

Cornc Truw (a
(Y) (Y) Co

0.0000 0.0000 -0
20.000 20.000 20

Folynemial type : CC

Curvu Coefficients
CC

23419E+01

1c Conc Error Curve
nC Error

.000 -0.000 CRVI

.000 0.0000 0.0000 CRVI

Polynomial type ; CC

Curve (Tefficients

32904 + 00

le Conc Z Error Curv
nc Error

.000 -0.000 CRVI

.000 0.0000 0.0000 CrRV

Programme name SST

Curve Min Int Mai: Int

CRV 1 0.2302 5.5170

Nase NurNber Int.
(x )

SsIo 0 0.2423
SST2 0 5

Programme natme SST

Curvo Min Int Max Int

CRVl 2.8101 12B.35

Name Number Int.
(x)

Channel name : Co

Co

-0.9%68i94E+00 0.3

Conc True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name CU

C ()

-0.495969E+00 0.1

Cone True C1
( I) (Y) C

Polynomial type CC

Curve Coefficints
Cl C2

9 69 8 9E+0 1

lc Corc X Error Curv
nc Error

0000 0.0000 CRVI
.000 -0.000 -0.000 CRyl

Polynomial type : CC

Curve Coefficients
Cl C2

C7670E+00

lc Cone X Error Curve
nf' TFe'in

C :5

C 3

C3

99

(T) <Y) rnnr Errnr
e

e

e
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Programme name : SST

Curye&

CPV1

Name

SSTO
SST2

Min Int

2.11O

Number

0
0

Max Int

128.35

Int.
(X 

2.9";80
122.24

Programme name : ST

Curve Min Int Ma: Tnt

CRVl 3.7392 68723

Name Number Int.
(X)

SSTO 0 3.9360
SST5 0 654.51

Channel name - CU

CO

-0.495968E+00

Cone True
(y) (y)

0.0000 0.0000
20.000 20.000

Channel name

CID

-0.121002E+00

Conc True
(Y) ( y)

0.0000 0.0000
20.000 20.000

Polynomial type : CC

Curve Coefficients
EU C2

0. 16767CE +00

Cile Corc I Frror Curve
Cone Error

-0.000 -0.000 CRVl
20.000 0.0000 0.0000 CRYV

EU Folyromial type : CC

Curve Cneffic2ients
C1 C2

0.307423E -01

Cale Cone X Error Curv
Cone Error

0.0000 0.0000 CRVY
20.000 0.0000 0.0000 CRV

Programme name SsT

Curve Min Int Max Int

CRVi 1.023G 173.04

Name Num ber Int.
(X)

Ss70 0 1.7090
ST2 0 164.00

Programme name SST

Curve Min Int Max Int

CRYl 0.3302 8.5649

Name Number Int.
(X)

Charriel name FE

Co

-0,209578E+00 0.1

Cone True Ca
(y) (y) Co

0.0000 0.0000 -0
20.000 20.000 20

Charnel name LA

Co

-0.89038BE+00 0.2

Cone True Ca1
( y) (y) Co

Polynomial typs. CC

Curve Coefficients
Ci C2

22632E+00

Ir Cone X Error Curv
ne Error

.000 -0.000 CRY!

.000 0.0000 0.0000 CRY,

Polynomial type : CC

Curve Coefficient.
C1 C2

56104£+01

Ic Conc X Error Curvi
nc Error

C3

C 0

100

e

0

e
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Programe name : SST Chnrrn 1nam : LA Polyriomial type : CC

Cur ve

Name

R3 S70

Min Int

0.3303

Numbert

0
0

Max 1nt

8 . 5649

Int.
(X)

0.3477
ii,1570

Programnu nnaf : S3T

Curve Min Int Max InLu

CRvY 0.2872 8.1105

Na've Number Int.
(X)

SSIO 0 0.3023
8S74 0 7.7243

Progr-Amure name SET

Curve Min Int Max Int

CRV1 3.4770 570.36

Name Nurdbe r Int.
(X)

STO 0 3.6600
SSI1 0 543.20

Procramme name SST

Curve Min Int Max Int

CPUI 0.4411 626.53

Name Nlimber Tnt.
(X)

C 0

--0. 990398+00

Cone 'True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Ch.)nnuul nzme

Co

-0. 4073482+01

Cone True
(Y) (Y)

0.0000 0.0000
100.00 100.00

ChanrneIl rame : LI

Co

-0.339179E+00 0.9:

Cone True Ca
(Y) (Y) Cu

0.0000 0.0000 0.
50.000 50.000 50

Chjnnel ne : MG

Co

-0.155757E-01 0.3

Core True Ca
(Y) (Y) C

Curve Coefficient
cl 112

0.256104E+01

Calc Core Err:r Cur''e
Conc Error

-0000 -0.000 CRvi
20.000 0.0000 0.3000 CRV1

PB Polynouijal type : CC

Curve Coefficients
Cl G2

0.134735E+02

Cale Conc % Crror Curv
Co'c Error

0,0000 0.0000 Cwv1
100.00 0.0000 0.0000 CRWl

P

Polynomial type : CC

Curve Coefficients
Cl C2

26715E-01

)c Cone % Error Cur
nc Error

0000 0.0000 CRVI
.000 -0.000 -0.000 CRVl

e

Polynomial type : CC

Curve Coafficients
Cl C2

35442E-01

le Cone X Error Curv
in prrnr

C3

c 3

101

C3

0
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Programwe name *SST ChannI nanie : MG Polynomial type : CC

CO

-0.151717E-01

Conc True
(Y) (Y)

0.0000 0.00.10
20.000 20.000

Curve Coefficients
CI C2

0.235442E-01

Calc Conc % Errcr Curve
Cone Error

0.0000 0.0000 CRV1
20.000 -0.000 -0.000 CRVI

Prograite riam : SET

Curve Mir Int Msu Int

CRVI 0.2959 403.43

Name Number, Int.
(X)

SGI0 0 0.9430
FS12 0 384.22

Programme name SST

Curve Mill Int Max Inti

CRV1 4.9759 1154.7

Name Number Int.
tX)

5ST0 0 5.2377
SST3 0 1099.7

Programme name :SST

Curve Min Int May Tnt

CRV1 2.4602 453.38

Name Nwuibt-r Lit.
( XL)

Ch!'ninel name : MN

C0

-0.492072E-01 0.5

Conr Trucw Ca
(Y) (-YI- Co

0.0000 0.0000 -0
20.000 20.000 20

Charnei name : HG

CO

-0.2392143E+00 0.4

Cirec True Ca
(Y) (Y) Coa

0.0000 0.0000 0.
50.000 S0.000 50

Chaerrxl name : MO

CO

-0.301687E+O0 0.1

Cone True Ca
JY ) ('F) Cu

Polynomil3 type : CC

Curve Coefficirits
C 1 C2

21815T--0i

Ic Conc % E£ror Curv
nc Error

.000 -0.000 CRV1

.000 0.0000 0.6000 CRVI

e

Polynomi1l type C

Curve Coefficients
CI C2

J6851E-01

Ic Conc X Error Curv
IC Error

0000 0.0000 CRVI
.000 -0.000 -0.000 CRVI

Polylnomal type : CC

Curve Coefficients
C1 C2

16496E+00

Ic Cone Z Error Curv
nt' Rrrnr

Cur ve

CRV1

Naim

SSTO
S 72

H;:.r Int

0.4411

N u (A be r

0
0

Max Int

626 53

Int.
(X)

0.4643
596 .69

C '

C3

C3

102

a

,Y) (Y) CU E! Error

V
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PrograrIe name : SET Charnrf) name : MO Polynomial type : C!

CO

-0.201687E+00

Cone True
(Y) ( Y )

0.0000 0.0000
'jo.000 50.000

C-.rvo Coeff ic iert7,
cl

0.11649t.E+00

Ca Ic Cone Errcr Curve
Cone Erran

0.0000 0.0000 CRY1
"0.000 0.0000 0.0000 , iky t

Programme name : EST

Curve Min Int Max Dit

CRV1 4.9922 2G.I8G

N.5pe Number Int.
(A)

SST0 0 5.2550
s9Th 0 24.939

Progrartmmre ri:r.! SST

Curve Min Ent i-Ax Int

CRYI 4.6043 254.10

Name Number Int.
(X)

5SSt0 0 4..9467
S,3T2 0 242.00

Progr tAmme name SST

Curve hir Int max Ent

CRV1 1.4538 80.577

N ame Number Ent.

Channel name ND PnJ ml type : CC

cIurejg CoQfficiRAts
CO Cl C2

-0-533945Er1 0.101607E+01

Conc Tuc ae Coric % Error Curvc
eY (Y Ceroe Error

0.0000 0.0000 0.0000 0.0000 CRV3
20.000 .0.000 20.000 -0.000 -0.000 CRI

Cha.rnei name : NI Polynomial type CC

Curve Coefficients
L. C1 C2

-0.408732E+00 0.843326E-01

Conc Triu e Cale Coric X Error Curva
(Y) (Y) Cone Error

0.0000 0.0000 0.0000 0.0000 CRVI
20.000 20.000 20.000 0.0000 0.0000 CRVI

Chinnrl ra.re : P Polyu n mi.l type : CC

Curve Coefficients
CO Cl C2

-0.10173BE+0l 0.664808.tOo

Conc True CAlr Conc X Error Curve

Curve

CRVI

Name

SST0
1S13

?'in Iot

2.4602

Numbcr

0
0

Max Int

453.38

Int.
(X)

2.3197 J

C 3

(;3
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ICP Calibration - April 27, 1990

Irogramme nare S'

Curve Min int Max Int

CRIV1 1-4538 80.577

N ame Nu mber Int.
(X)

SSTO 0 1.303
S 'T3 0 76.740

Progranmme na-me SST

Curve Min Int Mu< Int

C>RV1 2.8107 17.002

Name Number Int.
IX)

SSTo 0 2.9587
SST1 0 16.193

Fro3rarIe rame : EST

Curve Min Int Max in t

C1R 4.4992 18.409

Name Number Int.
(X)

SSTo 0 4.7360
SSTS 0 17.609

Programme name

Curve Min Int

CRV1 2.1932

Naie Number

Max Int

78.348

Jrnt.

Co

-0.101738E+01 0.

Cone True C
(YI (Y) C

0.0000 0.0000 0
50.000 50.0O0 

Ch-anroel name:

CO

-0.1117133E+02 0.

Cone True C;
(Y) (Y) C

0.0000 (.0000 0
.0 OOC 50.000 5

-0.735804E+01

ConC True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Polynomii-al type : CC

Curve Coefficients
C1 C2

G64P08E+00

v 1 e C0n e X Error Curv
onc Error

.OOC0 0.0000 CkVI
0.000 -0.000 -0.000 CRV1

-olynorii Itype : CC

Curve Coefficients
CI C2

377013EC+ 01

-alC Conc Error Curv
one Error

.0000 0.0000 CRVI
0.000 -0.000 -0.000 CRVI

SM Polynolial type : CC

Curve Coefficients
CL C2

0.15t364E+01

Cale Conr Y Error Curv
Cone Error

0.0000 0.0000 CRV1
20.000 -0.000 -0.000 CRV1

Chanrel na;tmL : SE Folynomiial type CC

Curve Coefficients
CO CI C3

-0.319280E+01 0.1382GE+01

Conc True C-51c Ccnc X Error Curv
(Y) (Y) Cone Error

Co

C 3

C3

C3j
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ICP Calibration - April 27, 1990

Programurd name : SST Chznnel name : BE Polynomial type : CC

Curve Coefficients
CO C1 C2

-0,319280E4-01 0.1313 296+01

Cone True Cale Cone % Error Curve
(Y) (Y) Cone Error

0.00000 0.0000 -0.000 -0.000 SRVI
100.00 100.00 100.00 0.0000 0.0000 CRV1

Proaramme name : SST

Curve Mii Int Max Int

CRV1 3.2525 102.32

Name Number Int.
(X:

SST0 0 3.4237
S5T3 0 "7.449

£hanneL name

CD

-0. 182030E+01

Cone True
(Y) (Y )

0.0000 0.0000
50.000 "A .000

SI Polynomial type : CC

Curve Coefficients
Cl C2

0.!3 1770E+"0

Calc Conc X Error Curv
Cu0nc Error

0.0000 0.0000 CRVI
50.000 -0.000 -0-000 CRVI

Proqrammw name : S51X

Curve Mir, Int Ma;: 1;t

CRV1 14.405 G00.43

Name Number I rt.
(X)

SST0 0 15.163
0ST2 0 571.84

Programme name 57-5

Curyv Min Int Max Int

CRVI 4.8586 77.224

Nate Number Int.

Cninnel nart : AR Polynomial type CC

Curve Coefficients
C 'C C2

-0.544273E+00 0.359278E-01

Cone True Cale Cone % Error Curve
(Y) (Y) Cone Error

0.0000 0.0000 0.0000 0.0000 CRVl
20.000 20.000 20.000 0.0000 0.0000 CRV1

Channel nme : NA PolyrQmial type CC

Curye Coeffici ent
CO Cl C2

-0.37376E+01 0.710(41E+00

Cone True CalC Cone % Error Curv
t V~I ± X % .. ... - V -

Cur ve

CRV:

N a me

SSTO
SS0T4

Min Int

2.1932

Number

0
0

Max Int

78.348

Int.
X)

2.3087
74. 617

Q

C3

C 3
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ICP Calibration - April 27, 1990

ProqrAinme name : S- r

Curve Min Init M.3 Int

CKVVl

Nante

SSTO
S!T1

4.8586

N urt e r

0
0

Pragraaii nafe

Cur Ye Mir, Int

CkV1 3.3586

N airse Number

SSTO 0
5S12 0

77.224

Int.
(X)

5.1143
73..547

M: Iit
Mai> Tnt

756.84

In(~t.
Xi)

3.5253
720.0 0

Ch-mnn<l name

0

-0.373676E+01 0.7

Cone True Ca
(Y) (Y) CO

0.0000 0.030) 0.
?,)00 50.000 50

Channl n-aino : SP

L, 0

-0.9;i 7 GE- 31 0.2

conc: True C;
Y) (Co

O.000 0.0000 -0
20.'.00 20.000 20

olyowia jtyie : CC

Curve Coefficionts
CC

30645E+00

L Conc X Error Curvc?
.C Error

0000 0.0000 CRIf
.000 0.0000 0.0000 CRV1

Polynomial type : CC

Cu1-rve Coefficients
CI. Cl

7802E 01

1c Cop' Frror Curv
r.c Erro r

.000 -0.000 CRVI
.000 0.0000 0.0000 URVI

Pro3ramme name : SST

Cui ve Min Int Max Int

CRYV1 0.8132 51.495

Name h umbe r Int.
(X)

SST0 0 0.8560
SST3 0 49.043

?roraipe iname : 5ST

Curve Min Int Max Int

CRY1 3.9770 202.31)

Name Number Int.
( X)

Channel name : C

CO

-0.f88206E+0o 0.

colic True C
(Y) (Y) C

0.0000 0.0000 0
50.000 50.000 5

Chrnel name : T

CO

-0.111007E+01 0.

Cone True C
(Y) (Y) C

Polynomial type CC

Curve Coefficients
C1 C2

103762E+01

aIc Corc X Error Curv
on-- Error

.0000 0.0000 CRVl
0.000 0.0000 0.0000 CHV1

A Polynomial type : CC

Curve Coefficients
C1 L2

265161:iE+00

*Ic Cor:c X Error Curv
n L9 Error

C3

C D

C3

C3
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ICP Calibration - April 27, 1990

Proqramme raMe : SST

Cur vf

CRV1

N ame

SSTO
SGT3

Min Int

3.9770

Numbe r

0

Max( Int

202. 39

I-It.

4.1863
192.75

Pr-rr-mm nae : S T

Curve Kin Int Max Irit

CRV1 4.3526 58.000

Name Njruber Int.
(X)

ST0 0 4,

SST4 1 55.23 B

Chrnrif narii TA

C
CID

-0.111007E+o1 0.26

Coric True C-il
(Y) (Y) Con

0-0000 0.00011 0.0
50.000 !.0.000 50.

Chn r.e Inme : T L2

C
C 0

-0.90446G 1E+ 01 0.19

Cririe Truj Cii.
(Y) Y) Coni

0.0000 0.0000 -0.
iOO.0A 12)0.00 100

Polynomial type : CC

urve Coefricients
C1 C2

51WE+00

c Coric 2 rr
* Error

000 0.0000
000 -0.000 -0.0

ror Curve

CGRV I
00 cRVI

?olynoqia1 typ : Cr

u:I-ve Coefficient!;
C, C2

7409+01

" Ccn- % Error Curv
" Erroir

000 -0.000 CRV1
.00 0.C000 0.000 CRV I

Pro "uIIe nrme : CST

Curve M:.n Int Mai 1nt

CRVi 1.0067 21.006

Name Nuber Int.
IX)

RSTO o 1.0597
9ST4 0 20.006

Progrartme naime S67'

Curve Min Int Mam Int,

CRVI 1.7334 383.93

Name Number Int.
(X)

Cha181lel nIme : TH

CO

-0.559,J09E+01 0.5

Cunie True ca
(Y) (Y) Co1

0.0000 0.0000 0.
100.00 100.00 10

Charr.el. nam : SN

CO

-0.493743E+0Cj 0.;1

Corle Truf Cal
( Y) ( Y) C

Polynomial type

Curvw Coefficiwrts
C: C:

2781SE+01

le Conc % Error
IC Error

0000 0.0000
0.00 0.0000 0.0000

Cc

Cur ve

CRV 1
CFVI

Polynomial type : CC

Curve Coefficients
Cl C2

70593E400

*e Crnc I Error C-jrvo

*c Error

CO

C3

C

e
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ICP Calibration - April 27, 1990

Programme name : SSr

CujrvYe Mir, Int Max Int

CRIV1 1.7334 300.T T

NaIV NuIlber Int.
(X)

SSTO 0 1.8247
SST4 0 371.38

Channel name

C)

-0.492743E+00

Conc True
(Y) (Y)

0.00o0 0.0000
100.00 100.00

:SN Polynioiial type : CC

Curve Coefficient
Cl C2

3 027059 E+00

Cale Cont r IEror Cjr%
conc Error

-0.000 -0.000 CRV L
100.00 -0.COQ -0.000 CRPV

Prctratmre name SST

Cirve Min int Max Int

CRIJ1 3.7345 644.09

Na -ie Nurb er Int.
(X)

SSTO 0 2. 30

Progr-aii ? name., SST

Carve Mir. Int Mi.A Int

CRVI 1.8395 101.83

Name Number Int.
(X)

SSTO 0 1.:3&3
SS T 0 96.983

ChanneL wamie : 71 Polynomial type CC

Lurve Coefficients
CO Cl C2

-0.322485JE+0O 0.8203G.E-01

Cone Trljp Caic Cron c Frror Curve
(Y) (Y) ia-c Error

0.OOQ 0.00 ..00 C.000 -.P
50.000 50.000 ?,0.000 -0.000 -0.000 CRVI

Channl nae : W PF1yromal type : CC

Curve Coefficient%
CO C1 C2

-0.1016OE+01 0.526046E+00

Conc True Ca1 c Conc Z Error Curv
(Y) (Y) Cone Error

0.0000 0.0000 --0.000 -0.000 CRVI
fj0.000 50.000 50.000 0.0000 0.0000 CRV1

e

Programme name : SST

Curve Min Int Max Int

CRVl 4.6677 16.515

Name Nurmber Irt.

Channel name:

Co

-0.4!4294E+02

Cone True

U Polynomial type : CC

Curve Coefficients
Cl C2

0.924614E+01

Calc Cone X Error Curv

C3

C3
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ICP Calibration - April 27, 1990

Prurammiit name . SST

Curve

cRV1

Name

UST0
S S14

Min Int

4 .6677

Number

0
0

Max Int

I1,515

I rt.
(X)

4 913:
15.729

ChannEl n-me : U

CO

-0.4 i4294E+02 0.

Conc True C
(Y) ( Y) C

0.0000 0.0000 -
100.00 100.0) 1

Polynowial type : CC

Curve Coefficients
C) C2

924 14 4().

aIlc Cor.c X Error Curve
0110 Error

0.000 -0.000 CRVI
00.00 0.0000 0.0000 CRui

Programme name SSI ChAnne1 r-are :VI Volynowia1 type CC

Curve Min ITri Max Ir.t Curve Coefficnts
CC C) C C3

CRV1 4.4365 223.90 -0.44726E+00 0,9 8941E-01

N i Nunber Irit. Ccnc: Trmve Cal Corc Z Error Curve
(X) (Y) (Y) Conc Error

SST3 0 4.6700 0.0000 0.0000 0.0000 0.0000 CRVI
SIT2 0 213.23 20.000 20.000 20.000 -0.000 -0.000 CrVI

Programme name SST

Curve Min Int Max Irt

C IV1 4.1426 816.44

Name N umb Pr lilt-
(X)

CSTO 0 4.3607?
SST2 0 777 . 6

Prcgrarrte name: SST

Curve Min Irnt Max Int

CRVl 4,4036 235.78

Namae Number Int.

Ch 3anfi L r a 2411C ZN

-0.112795E+00 0.2

C c1t:. Tru Ca.
(Y) ( )- Cur

0.0000 0.0000 .-0
20.000 20.u00 20

ChanriE-l iin-am ZR

CO

-0.l053S9E+01 0.2

Cc,:,' Tr , Cal

Folyrnomial type CC

Curve Coefficients
Cl C2

* 966 5E -01

I r Cort e Error Curv&
ne Error

.000 -0.000 CRyV

.000 0.000 -0.000 CRV1

Polynomial type : CC

.urve Coeff icLent-

CI C2

17360E+00

Vr Cone 7 Error Curv

Ci

C3
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ICP Calibration - April 27, 1990

Programme nawe : SST

Curve Min Int Max InL

CRV1 4.403G 231.o78

Name NumbFr Int.

SSIO C .6'3
0 224.5 S

Charnel narne :Z Polynomial type : c

Curvfi Zoiaff icient,.
Co Cl C2

-O.1053)9+O1 O.227360E+oo

Co n c TrI' C1 Crc Err rv
(Y) (Y) Curie Error

0.OOQ 0 .c00 0.0000 U0.0QO I'RV I
50.'0 '.0. 000 .0o -- .on 0 0 -0 . Cr' CW .

:3
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ICP Analysis - April 27, 1990 Acid Blank

Sample name
Pro gram a

: HNO3
27-Apr-90 12:46:31

MV INt CuNMEN

1.93
0.49
1. 34
3.49)
0.65
5.40
4.E9
3.00
0.46
4.02
1 .36
0.24
2.76
3.64
1. E2
0.34
0.30
3.39
0.44
0.90
5.06
2.46
4 . 82
4.64
1.40
2.76
4.38
2.16
3.19

14.00
4.71
3.32
0.80
3.90
4.22
0.99
1.74
3.70
1.84
4.53
4.J S
4.20
4. 3E

'-0.135
(-0.*053
(-0.014 '
-0.302

(-0.212
-0.015

(-0.007
C-0.001
(-0.478
C-0.021

-0. 020
(-0.034
(-0.009
(-0.011
-0.019
-0.058

<-0.021>
-0.001
-0.002
--0.000
-0. 0i5

(--0.447
-0.018
-0. C:7

(-0.746
(-0. 556
<-0.203
(-0.122
(--0.042
(-0.297
(-0.006
(-0.050
(-0.077
(-0.224
(-0.341
-0.023

(-0.019
--0.050

(-3.547
(-0.030
-0.004

(-0.05U

-20 . 48

-2 .7 4
-20 . 2':

-111.74
E. 44

-9,.79
-1, 22%
-20.96
-26.73
--23.09

-21.88
-33.48
-'34.32

- 1.8.1].
-15.90

-44. 61
-17.91

-10. 4 19

-25. 62
-23.03
-21.34
-27.37
-17 .6
--21.04
-13.94
-21.36
-21. 5(3
-20.6).
-26.96
'-22.46
-1 8. 56
20.33

--26.76
-19.11

-2 61
-20.73
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Analysis - April 27, 1990 LMCS Check Standard

Sample name
Sawple Code 1
Sample code 2
Programae

NAME

A I
SI)

Ia

Cd

Ce
C r
Ca
Cu
Eu.
Fe
La
P b
L, i
Mg
tn
H3

Nd
Ni
P

Sm
So
Si
Al 3
Na
Sr
S
Ti
T I
T h
S n
Ti.
w
u

Zn
Zr

7BC1 IK JJ7

SST1 2 7-ApL-90 12:50!30

Mv INT CONCEN

2.11
1.49
1.57

205.49
0.91
5.72

150.31
256 .14
203.01

12.29
49.20

2.70
63.73
4.03

86.53
0.38
0.31

106.22
305.19
195.18

5.44
2.68

14.56
121 .05

1.60
9. 40
4.59
4,5
3.42

14 ,9
28. 10

1.16
4.18
4.74
1.09

181 .37
3.5
2.23
!426
4 65

391.62
4.61

0.105
10.170
0 . 084

10.031
0 -001
0.005

10.298
9.777

10.334
0.739
9.210

10.100
10.190
0.021

10.402
0.070
0.054
9.505

10. 222
10- 13r,
0.009
0-O10
9.458
9.800
0.046

24. 343
-0.224

3.513
0.001

-0.012
24. 160
10.193
0.314

-0.002
0.309
0.143

48.584
-0.007

0. 157
3.205

-0.002
10-017
0.006

,1 .59J
0.46

14.(I
1.43

G3.24
9 , 4.09

1.10
0.39
1 .$

9.75
0.67
C.23
I . 16

11.92
0.90

-.32

) .80
0.88

o .03
so i O20.9.6

1.70
0.50

59. 9"
0.49

-73.9F
0,14

64A,93.98
--90 53

0. '2

1.38
6. 2 ;

C3, 91

) 6,9

30.44
Vj- ,0

0.56
-,104 .R9

ICP
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ICP Analysis - April 27, 1990 LMCS Check Standard

Sawiple nkame

Samiple codu 1
S-OIiplu cod 2
Progr-amme

NAME

Al
Sb
As
B-a
Be
B1
14
Cd
CA
Ce
Cr
Co
Cu
E u
Fe LL -i

Pb
L i
19
Mn I
Hs .
NQ
Nd

S i
S e
6 1
A,;
Se
S-i
Ta
T I

T h

an
T i

Zr

,B2P37G
SST2
DIRREC
S6T

MV TNT CONCEN

4.69
0.57
4. 68
4.22
0.96

62.13
6.37
3.4R
0. 97
5.91
I .99
0.26
4.23

307, 10
2.27

17.;8
4.27,
3.84
0.76
1.19
6.62
2.84
6.16
5.38
2.05
3 .05

11.07
2.59
4.Q6

305.44
ti.41
3.97
1.07
5.08
B.09

10.69
2.29
4.87
2.08

10.71
7.35
4.90
5.41

5. 701
0.704
1.947
0.027
0.003

53.124
0.090
0.011
0 .01
0.863
0.099
0.059
0..J9E
9.1320
0.069

44.632
53.220
0.017
0.010
0.013
0.063
0.029
0.91 R
0 .04 7
C. 346
0,359
9.835
0.391
0.?62

10.429
0.213
0.012
0.225
0.238
6.929

50.628
0.1CZ
0.077
0.074

53.G40
0.257
0.014
0.176

)(SD

0.47
).45
0.12

11.07
11.37

1 .08
5.41

12.1)

11. 5
1.67
6.q2

2.01
1.82
0.94

30, 4 1
0.20
7.27
~6

12. 03
17. t7
5.48

L~ . 4'j41."a .7

2.43
1,23

28.35
10.75

3 .0-
6.52
1.47
1.80
).41

4. 16
12.50
0.52
1.4
2.77
r,. 12:
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ICP Analysis - April 27, 1990 LMCS Check Standard

Svample name : 77C1IJ
Sample roje 1 : 5T3
Sample code 2 ;1IRECT
Pr:gramva : SST 27-Apr-90 12:3:36

NAME MHV INT CONCEN lD

Al 25.96 ):2.63 .10
Sb 0.66 1 .5S4 2.31

95. 6 5G.i67 0..5
Ua 4.1 0.0 25 10.21)
Ye '.051.24 9.910 2.31.
li 7.3L J.152 4.68

6.17 .76 7
Cd 3.62 0.017 16.69
Ca I.30 0.030 0.90
Ce 5.48 0.330 29.713
Cr 1.73 0. 050 10.07
Co 0.26 0.141 4.22
Cu 3.41 0.076 9.3J
Eu 4.16 0.007 2G.43
re 2.18 0.058 3.02

0.37 0.044 20.80
0.31 0.3D5 4.41

Li 3.83 0.0]3 39.24
MS 0.72 0.009 0.59
Mn 1.32 0.020 1.67
H3 573.07 75.C42 0.64
Mo 424.60 49.161 1.24
Nd 5.58 0.230 29.62
Ni 11.21 0.537 0.41
P 79.41 )51.977 2.12
K 3.06 0.390 34.02
Sri 5.00 0.416 26. 90
So 39.34 51.298 1.04
Si 88.46 45.210 1.39

26.34 0.401 6G
N 6.42 0.9t0 2c
St. 3.81 0.008 15. B0
9 49.5 1 50.485 :.85
T 189.60 49.166 1.24
TI 31.07 52.201 0.67
Th 1.28 1.154 5.14
Sri 2.61 0.212 3.60
Ti G35.I6 51.734 1.11
W 42.RU 21.497 1.111
u 6.62 15.758 4.9 1
v 112.26 10.319 0.99
21r 3.99 0.042 1.50
Zr 230.54 51.361 2.17
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ICP Analysis - April 27, 1990 Regent Blank

Sample nime
Samnple code
Simple code
Saiple code
Pr a gram raw

NAME M

1
2
3

E1072
BLANK
I00-10
000013
SST

V INT CONCEN DLCO

2.01
0.49
1 .35
3.42
0.85
5.36
5.67
3.01
2.04
4 .133
1.40
0.24
2.76
3.64
1.21
0.34
0.30
3.41
3.77
0.94
5.06
2.46
4.84

12.449
1.43

341.49
4.39
2.17
4.93

14.09
5.80
3.36
0.83
3.90
4.23
1.00
1.75
3.70
1.83
4.54
4.34
4.53
4 .39

-0.099
-0.110

(-0.045
(-0.013
-0.002

(-0.243
0.040

(-0.D07
0.057

(-0.473
-0.C13
-0.020

(-O. V33
(-0.009

0.013
-0.018
-0. 049

(-0.023
0.111
0.000

-0.000
(-0.016
(-0.420

0.644
(-0.066
)1279.0
(-0.%030
(-0.197

0. 801
(-0.039

0.501
(-0.005
-0.025

(-0.077
(-0.694
(-0.320

-0. 021
(-0.01 4
(-0.055
(-3.452
(-0. C32

0.004
(-0.

-2.03
-2.31

(-C .95
(-0.27

--0.03
C. 5,09

0.04
(-0.14

1.11)
(-.993
-0.28

-. 4 i
(-9.69
(-0.19

0.26
-0.37
-1 .03

(-0.40
".32
Q.00

-0.17
-0.32

(-R.82
3 3. 59

-4.14
1G. 82

(-0. a(
10.51

2.-0. 10
-0.53
-1 .61

(-6.72
-0.43

(-0. 39
(-1 .5
(--72.4
(-0.67

0.08
(-1.18

27-Ap,, -90 19:31

R R FS r

*i-65.33
9 --20.13

5 24.6J
S --19.4)
7 -10./4
15 -71

4 13
7 -19. GG
0 (). -;f.
5 - ')-1. 1
1 -1 , 9H
' -11.5

'0 -19.0'
1 -1.6
3 17. C,9
6 4 5.9
7 -41 (,
0 -20. 4

9 051 99ji. 9
,3 -33.J/

7 -14.7'/'
4 0 .5
(N -4 L.02
C0 0.69
9 -19.40
.3 -i4.07
:1 6.99
9 -0 .3T
5 7.91
4 --20.33

.0 -51.05i
7 --16.14

--15.2 4
:4 - 19.9
2 -29.93

3 - .7 r
9 -1 .9C

5 -14. I
9 1 . 4
1i -17,40

Dillition factor : 21.0000
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ICP Analysis - April 27, 1990 Core 13 Composite

F3afn*1e rame
Simple code
S.mple code
Sample code
Progratmp

NAME M

Al
Sb
As

a
Dle
Di
P
Cd

Cr
Co
Cu
Eo
Pe

Pb
Li
Mg
Mn
Hq
Mo
Nd
N i
P
K
Sm
S e
Si
A, -
N a
Sr
5

TI
Th
Sn
Ti

I'I

Zn
Zr

1

3

Fl 073
SAMPLL
100-10
000013
SGT 27-Apr-90 12:07:24

V INT CONCYN DELCOR

3.26
0.49
1.33
3.39
0.95
5.80

2.99
2.39
4.79
1.43
).24
2.77
3.59
4.21
0.34
0.30
3.36
1.90
2.60
5.04
2.44
4.75
6.32
1.52
3.66
4.34
2.15
4.70

13.92
6.94
3.66
0. P3
3 . 8 >
4.24
0.99
1.75
3.64
1 .C3
4.49
4.37
4.54
4.37

2.655
-0.135

(--0.057
(-0.014
-0.002

0 .065
0.055

(-0.008
0.070

(-0.534
-0.007
-0.0209

(-0.032
(-0 .011

0.306
-0.027
-0.094

(-0.0213
0.045
0.096

-0.009
(-0.017
(-0.516

0.124
-0.009

)127.33
(-0 . 620
(-0.220
0.67/

C -0.045
1.336
0.003

-0.030
(-0.086
(-0.668
(-0.377
-0.021

(-0.020
(-0.057
(-3.877
(-0-029

0.005
(-0.061

101.000

2 .19
-23.60

(-5.761
(-1.44 8
-0.175

G. 576
5.504

-0.760
7.039

I-5' .93
-0.715
-2.821
(--3.206
(-].077
30.956
-2.759
-9.526

(-2.783
4.508
0.714

-0.917
(-1.753
(-52.13
12.527
-0.910

) 12860
(-62.66
-22.26

C-k. :35
(-4.517
134,97
0.353

-3.074
(-8.713

3.03
-2. 112
(-2049

(-5.739
(-391.6
(--2.993

0. 477
-+ . 200

1.71
-43.74
-14. 42

-23.5
-36. 53
103.97
11 .45

-26.21
9.51

-22.44
-73.53
-21.8

-22.49
1.13

-18.75

-21 .23
0.329
0.40

-4'- 1 0
-30.44
-22. 1 7

4. 7.
-377.12

0.65
--22.45
-32. 02

;.Sc

4.01
4 0 1
40 .31

-54.7

26.01

--21 .9-
-24. 67
.35.84

-21.80
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ICP Analysis - Apri 1 27, 1990 Core 13 ComDosite

Sa Rpl n'.F- ri e oc
*.111p Ie f:C;d a

SAmplp codp
Sample codw
Pr o3 r -mi ni m E'

NAME M

1
F 107":
SOMPLF
500-10
000013
S ST

V' )T CONCEN D ILCU

0.]1
1.41
3.67
0.F8
7.63
6.08
3.11
8.50
9.08
1.89
0.24
3.06
3.82

13.97
0 .35

0.3')
3.56
3.50
8.80
5.19
2. '57
5.03

12.66
2. oq

161.40
4.61
2.20
t.70

14.80
13.43
5.12
0.94
4.09
4.54
1.04
1 . 94
3.92
1.92
4.B1
4.61
5.92
4.60

13. 2S3
0.017

-0.012
-0.001
-0.000

1.355
0.070

-0.003
0.293

-0.166
0.080
0.009
0.018

-0.003
1.491

-0.003
0.031

-0.009
0.102
0.410

-0.002
-0.003
-0.227

0. C!9
0.370

)598.61
-0.191
--0.044

1.211
-0.013
6.075
0.044
0.089

-0.025
-0.090
-0.097
0.005

-0. 001
-0.008
-0. c22
-0.006

0.040
-0.G09

278.3
0.36

-0.24
-- 0. 01
--000
28.46

1.46
-0.06

.171
-3.49

1 .68
C. 19
0.36

-0.07
31.31
-0.05

0.6
-0.19

F'. r~o
-0.04
-0.05
-4.75
13.84

7.77
)1257

-4.01
-0.92
25.43
-0.27
127 . 5
0.92
1.86

-0.52
-1.89
-2.03
0.09

-0.01
-0.L7

-19.3

-0.L2
0.84

-0. 1

2:7--Apr -90 12 : I:11

PR R"

0
, 150.i9
3 -129.21
R -270.O5
5 -237.02
1 3.44

S-9 t.21
* 1.40

9 4.83
G 49. 49
9 31 .65
3 -47.17

4 -416.30
0 65.4,
.5 -45.40
8 L.32
- [.14
2 -l43.r3

8 .
6 1.15
2 3. 23
1 L.03
3 -50.40
0 -26.98
1 1 .I
6 -54.75
R 1.08
6 1.81
7 4.72
7 -44.53
3 -1113.43
2 -66.66
o S5.64
9 -348.69
3 -48.33
5 -64.53
1 --102.16
5 0.34
8 -114.86

Dilution fritor : 21.0000
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ICP Analysis - April 27, 1990 Duplicate of Core 13 Composite

V INT CONCEN TI C

3.42
0.52
1.47
3.84
0.92
6.33
6.17
3 .26
3.22
5.41
1.59
0.25
3.09
4. OR
4.35
0.36
0.31
3.713
1.12
2.64
5.37
2.65
5.38
6.73
1.72

36.12
4.91
2.37
A.70

15.77
7.46
4.00
0.91
4.33
4.93
1.10
1.91
4.05
2.00
5. 10
4.90
4.85
4.29

2.993
0.142
0.027
0.008
0.001
0.432
0.076
0.003
0.100
0.246
0.023
0.039
0.022
0.004
0.324
0.031
0.112
0.012
0.022
0.080
0.006
0.007
0.124
0.159
0.128

)125.28
0.276
0.086
0.679
0.022
1- 717
0.013
0.052
0.039
0.486
0.229
0.023
0.009
0.036
1 .6136
C .022
0.013
0.035

14.29
2.74
0.77
0.11

43. 6.
7.70
0.26

10.08
24.80
2. 29
3. a9
2.19
0.44

32.74
3.i0

11.34
1.17
2.21
8.92
0.63
0.75

12.55
16.06
12.91

1265
27.02
8. (f6

68.56
2.20

173.4
1.30
5. 2A
3.95

49.04
23. 10

2.20
0.95
3.63

170.2
2.24
1.20
3.55

Sample name
Sample code
Sample code
Sample code
Programme

HAM".

Dilution factor : 101.000
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F1 074
DUPSAM
100-10
000013
SST

1
2
3

27-Apr-90 13:15:19

)R TSO

3 1.66
3 27.72
0 41.70
8 20.77
7 22.3?
7 :5 .
7 2.25
7 16.96

6 0.57
6 22.73
0 13. 5P
5 17.92
0 1 R.45
4 23.5w
4 2.34
4 Z9.27
0 24. 4
'0 22.44
7 1.04
8 0.92
2 25.52
"3 29.09
4 33.715
1 1.67
4 14.59
3 0.14
7 -).B4
0 3G .11

- 2,152. 1 .,
9 5.43
0 21.07
.i 34.04

B12. 17
1 3.4.
7 17. 0
0 23.2 1

1 2 .
4 4. 09
9 16 1.3



ICP Analysis - April 27, 1990 Duplicate of Core 13 Composite

Sample rta
Sample Code
Sample code
Simple code
PrngrAmmp

HAME 4M

Al
Sb
A d
1a ~
14p

L4Cd

Ce
Cr
Co
Cu
Eu
Fe f
L 1,
Pb
Li
M
Mn
Ho

NdO
Nri

A3

Sr
S

T1
Th
Sn
TI
w
Il

Zn
Zr

1
2
3

F1074
DUPSAM
500-10
000013
SST 27-Apr-90 13:22:40

) INT CONCEN DTLCOJ

U. 23

3.48
0.95
7.46
5.E6
3.01

13.27
4.82
1.82
0.24
2.94
3.63

13. 99
0.34
0. : )
3.39
3.77
9.99
4.96
2.48
4.02

L2.59
1.91

165.29
4. 38
2.21
5.G4

14.04
13.42
5.06
0.90
3.90
4.22
1.00
1.77
3.79
1 .86
4.58
4.35
5.79
4.44

1Z3. 00
-0.079

(-0.044
1-0.010
-0.001

1.217
0.054

(-0.007
0.467

(-0.479
0.067

-0.005
-0.003

(__0.009
1.906

-0. r 15
-0.004

(-0. 025
0.111
0.410

(-0.013
-0.013

(-0.437
0. G51
0.250

)611.29
(-0.355

-0. 132
1. 177

(-0.040
6.066
0.042
0.049

(-0. 075
(-0.715
(-0.336
-0.014
-0. 012
-0.039

(-3.070
(-0.030

0.037
-0.045

205.60
.-1.667
--0.917

(-0.207
-0.031
25 .566

1 .130

(-0.148
9.816

(-10.06
1.400

-0.112
-- 0.062

(-0.197
31.626
-0.305
--0.09 4

(-0.523
2.325
13.811

-0.264
-0.271
-c.182
13.706
5.240
12079

C -1 1.66
.- ".779

24.709
-0.846
127.39
0.892
1.024

(-1 .583
(-VS.01

-7 .057
-0.292
-0.250
-0.821

(-64.46
(-0.636

0.775
-0. 953

-47.03

-10 .91

2.37
1.020

--15.07
0.55

-9.54

3. 02
0.92

-30.57
-300. 02

0.5
0.91

-10.94
-20.37

-9. 5.)
1.08
A . 413

0.49
-9. 3'
-6 .35
0.97

0.53
1.25
159

-11.05
-17. 62

-9 .42
-32. 67
-20,.67

-9.9
-1 5.28

2.73
--13.72

t'±lution factor : 21.0090
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ICP Analysis - April 27. 1990 Spike of Core 13 Composite

Sample rame
Sample code
Sample code
Sample codsP
Programme

NAME M

A 1
Sb
5 b

lii
[4

C
C

Cr
Co
Cl
Eu '
Fw
La
p t
Li
M3
Mn
H 3
M o
Nd
Ni
P
K
Sri

A9
Na
5r

T IT1 i

Th
Rn
Ti

U

Zri
Z r

I
2
3

Fl275F I K1?SPIKE
1OD-10
000013
4S T

v INT CONCEN TILUc

3.12
0 .57
1.34

21.35
0.85
5.72

18.55
24.89
27.60
5.40
5.62
0.47
8.18
3.*65

11. '3
0.24
0.29

12.14
28. r1
19.47
4.95
2.44
5.56

16.27
1.51

34.05
4.33
2.37/
4.22

13.85
9.65

36.24
0.84
3.86
4.28
0.919

17.29
3.68
1 .87
4.52
4.40

38.39
4.36

2.3281
0.718

(-0. 051
0.878

-0.002
0.014
0.954
0.839
0.992
o. 236
0.800
0.924
0.875

-0 .009
1.193

-0.024
-0.101-

).785
0.949
0.967

(-0.013
(-0.017

0.305
0.963

-0.012
)117.48
(-0.636

0.090
0.426

(-0.047
3.316
0.912

-0.014
(-0.087
(-0.600
(-0.369

4.186
(-0.021
-0.037

(-3.618
(-0.02C,

0.880
(-0.062

235.09
72.509

(--5-197
8R. 691

-0.169
1.404

96. 320 (
04.707
bOG. 16
23.909
80.798
93.357
OR.34P

'-0.879
120.45
-2.414

79. 22
95.843
97.642

(--1 .341
(-1.706
30.055
97.313
--1.164
S11866

(--64.23
9.079

43.039
(-4.772
334.91
92.100
--1.397

(-8.767
(-60.61
(-37.32
422.79

(-2.116
-2.701

(-365.5
-2.615

P.894
(-6.284

2 7 -Apr-90 1:26:35

R RSD

1.44
-48.59

0.64
-2.1.9
443.21

36 .01
1.51
1.29

-20. 46
0.79

-26.9G
--27 . 15

0. i5

0.5
0.72

-27.27
-16.63
22.06

1.79
--305.93

0.55
-16. 12

39.65
5.72

-16. Si
1.42
0.63

-52.68
-16.15
-32.37
-17. 8

1.2 5
-15.82
-1 . J. 6
-- 18.25
-22.51

-V7.14

Dillition factor : 101.000
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ICP Analysis - April 27, 1990 Spike of Core 13 Composite

Sgmple naML
SaGiplG code
Sample code
Salmple code
Prograime

of)ME M

AL
Sb
Ar
Pa .

C dt: e

Cr
Co
C
P,
Fe
Lms
P b
Li
Mr
Mn
H'.
Mo
N ei
Ni
p
K
Sm
Se
s i
A9
Na

S

Ti

Ti

U

2n
Zr

1
2
3

F 1075
SPIKE
500-10
000013
SS 7

INI CONCEN TIL('C

7 .51
0.60
1.43

21.14
0.90
7.51

18.47
25. 09
)2.26
5.75
5.93
0.48
8.30
3 .94

19.03
0.35
0.31

12.41
28.06
24.79
5.23
2.59
5.93

21 .94
2.05

46.20
4.65
2.53
5.56

14.90
15.60
36.69
0.95
4.14
4.62
1.06

17.53
3.93
1.99
4.91
4.71

39.96
4.64

12.009
0.953
0.000
0.960
0.000
1 .254
0.949
0.847
1.162
0.667
0.00
0.963
0.995
0.000
2.222
0.014
0. 05
0.011
0.926
1.245

-0.00].
0.900
0.683
1.442
0.344

)541 .49
-0. 120

0.304
1 .137

-0.009
7,662
0.924
0.101,

-0.013
0.067

*0.012
4.249
0.000
0.021

-0.059
0.003
0.921

-0.000

- 2. 2c152.220.00
0.00

18.21
0.00

26 .34
1,C. 90
17.77
24.40
14.01
10.05
20.22

0.00
46.6G

0.28
17.0:
19.43
26.12
--0.01

0 .0

30.29
7.21

) 1i:7

19 .41

-2.11

-0.2619.4(

-0.2

1 .4

19.3
-0.00

S0.46
52.7-1

CH 4049.71
9 0,56
5 11.0.97

S 3.3

'6 0.36
'2 0.73
.3 9.1i
5 0.811
1 1.27
4 0.26
1i 1952.41
1 0.47)

29 036
7 0

0.62
1 -2 5 8
) 1155. i

0.17
76.3G

7? -5i7.fd

0 7.26
0 1.09
6 -64.!.3
1 0.22
4 0.63
4 11.411
5 -53.99
) 138.2L6

59 - 42.25
24 0 . 4 7
03 2060.37
35 4$.3i
30 -- 117.3JA
7 67.60
40 0.4

2 -9407.4

Dilutior, factor : 21.0000
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ICP Analysis - April 27, 1990 Acid Blank

Sample r,3ni
Proqrame

NAKE

Al

Ih
s i

Cd
Cs
Ce
Cr
Ca
Cu
Eti
F e

L i
Mg
Mn r
H9
Mo
Nd
N i
p
K
I..

Ag -
N, a
S rN :,
TI,s

Ii
Th

riW r-

U

Zn
Z r

* HNO3

v INT CONCEN

2.07
0.51
1.42
3.65
0.89
5 .65
5.89
3.15
0.48
5. 18
1.45
0.25
2.95
:3.91
1 .72
0.35
0.31
3.63
0.47
0.94
6.0
2.57
5. 1.3
4.83
1.52
3.17
4.71
2.28
3.49

15.07
5.10
3.52
0.87
4. L8
4.52
1.06
1 .86
3.91
1.93
4.88
4.63
4.32
4.62

0.018
0.076

-0. 04
-0.002
-0.000
-0.037
0.056

-0.001
-0.000
-0.044
-0.003
0.041

-0.002
-0 .001
0.001
0.017
0.081

-0.003
0.000

-0.000
0.037

-0.003
-0.131
-0.002
-0.007

0.795
-0.041
-0.037

0. 03
-0.003
-0.013
-0.000

0.013
-0.002
-0.120

0.023
0, 00

-0.002
-0.005
-0.317
-0.003
-0.001
-0.003

27-Apr-90 12:3:49

FSD

1070.0 U,
200.07

-- 17Q. 14
-499.05

98.35
-3R4. 12
-277.13
-757. 43

4 06.91
39.11

-10 73.
-894.4

719.51
127.57
110. 9 7

-333.17
34 6. 4 1

-1020.2
1 29 . 13

-474.01
-195. 1:t
-1318.5

-689. 07
81.51

-p75 7C
-34D.14

160. 0
-24 .T/
-142P."
-364. 45

364.01
-3474.9
-133.9'
1019. 1

233.66
-- 747 .67
-1142 . C

179.80
-553.36
--1336.2
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ICP Analysis - April 27, 1990 Acid Blank

V INT E0NCEN

1.94
0.50
1.36
3.39
0.913
75. 43
5.70
3.03
0.46
4.82
1.37
0.24
2.75
3.62
1.62
0.34
0.30
3.39
0 .45
0.91
6.88
2 . 49
4.79
4.69
1.42
2.99
4.37
2.17
3.20

13.98
4.73
3.32
0.82
3.90
4.19
1.00
1.77
3.70
1.97
4.52
4.33
4 .28
4.38

(--0.265
-0.007
-0.042

(-0.015
-0.002
-0.191
0.042

(-0.006
-0.001

(-0.476
(-0.019
-0,005

(-0.034
(-0.010
(-0.011
-0.016
-0.018

(-0.025
-0.001
-0.002

0. 0?5
-0.011

(-0. 468
-0.013

(-0.074
0.130

(-0.566
(-0.192
(-0. 1
k-0.012
(-0.270
(-0.006
-0.042

(-0.075
(-0.778
(-0.333
-0.016

(-0.019
-0.036

(-3.606
(-0.033
-0.002

(-0.058

Sample name
Pr ogvrtmmr

NAME

27-Apr-90 13:40:26

R SO

-76. i7

-359.85
-30.70
-22.24
-is.06
-27.14

46 .7
-17.16
-1 .09
-24.:3
--20.73
129 .91
-2?.49
- 22.06
--14 .z55
-71.20

-19 .8.44
-22.77
-36.17
-31.96
(10.0G
20 .59

-27.59
-18.04
-28.69
-36.01
167.49
--23.-7'-
-30.45
-25 .35
--23.86
-24 .79
-24.39
-54.26
-18.94
-16.81
-26.29
-45.17
-22.42
-46.49
-23.3G
-13.92
-48 .5
-22.64
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ICP Analysis - April 27, 1990 Acid Blank

HN03
SST

MV INT CONCENNAME

Al
Sb
As

Ii

Cd

Ce
Cr
C o
Cuj
Elu
re
L. ~
Pb
Li

N9Mn
H

M o
Nd
Ni
P
K
Sm
Se

A
N
Sr
S
T-

T hT
Sn
Ti

Zr

1.66
0.49
1.31
3.24
0.04
5.30
5.11
2.93
0.45
4.62
1.32
0.23
2.65
3.47
1.55
0.32
0.29
3.2
0.44
0.RB
5.20
2.42
4. 63
4.58
1.311
2.77
4.19
2.10
3.09

13.42
4.52
3.21
0.79
3.7?
4.04

1.71
3.9
1.79
4.33
4.23
4.18
4.25

Pro gr a m me

(-0.430
-0.175111

(-0.072
(-0.022
(-0.002
(-0.294

0.001
(-0.010
(-0. 001
(-0.727
(-0.029
-0.031

(-0. 051
(-0.014
(-0.019

-0.0313
-0 . 135

(-0.037
(-0.001
(--0. 00 1
-0.002

(-0.020
(-0.631
(-0.022
(-0.135
(-0.722
(-0.847
(-0.295
(-0.179
(-0.063
(-D.434
(-0.009
(-0.074
(-0.114
(-1.077
(--0.)24

( .03 -
(-0. 02N
(-0.C-75
(-5.369
(-0.042
-0.005

(-0.080

27-Apr-90 13:43:57

RSD

-. 6v
-45.91

- 17.4"
-14.72
572.14
-3.03
-5.71-
-7. 8
-4.17
-7.53
-7.84
-7.27

(86
-12.98
-23.-1. 09

-. 3.44
-5 .27

-13.11
-259. 93

-1r6.81
-,*9r,

-24.17
-2.96

-23.73
-8.34
-9.2
-7.75

-8.78
-4,71
-4. BO

-12 . 57
~-9.02

-13.15
-9.07

-14.21
--H. 10

-17.90
-13.54

-R. 7)
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ICP Analysis - April 27, 1990 Acid Blank

Sample name
Pro,4r am me

NAME

Al
SL,
Ag

Be -
pi.

r~r
Cd
Cu
C
Cr
CO
Cu
Eu t
Fe
L a
Pb
Li

Mr

Mo
Hd
Ni
P
K
S m
S(,
Si
A

Sr
S
T m
TI
Th
Srn
Ti

U

V
Zn
Zr

: HN03
: SST

Y INT CONCEN

1.97
0.50
1.37
3.40
0.37
0 . 0
5.546

3.07
0.47
4.95
1.40
0.24
2.81
3.72
1 .6 6
0.34
0.30
3.47
0.45
0.92
5.54
2.54
4.95
4.92
1.48
2.87
4.49
2.21
3.27

14,35
4.93
3.39
0.83
3.99

1.02
1.01
3.77
1.90
4.64
4.49
4.35
4.46

-0.203
0.003

-0.033
(-0.010
-0.001
-0.079

0.012
-0.005
-0.001
-0.319

(-0.014
0.008

-0.024
(-0.007
-0.006
-0.015
-0.054

(-0.017
-0.000
-0.001
0.014
-0.006

(-0.307
-0.003
-0.037
-0.329

(-0.363
-0.131
-0.080
(-0.029
(-0.211
-0.004
-0. 026
-0.051
-0.445
-0.211
-0.005
-0.014
-0.017
(-2.549
-0.017
-0.000
-0.039

27-Apr-90 13:47:36

RSD,
-2 .3'

1081.41
-4').2 
-27.09
-41.61

-104. 9T

Z9 7t

16' 9 3C.

"C."0

--2.91

-Y 1 .79

-29.55
-34 . 37
-83.01

-132. 56
- 1 19. r,2
-230. 15

-36.75
-29.54
-34 .95
-32 , 06

--211.42
-29 .17

4(.81
-69.61

-39.19
-177 .69

--778 .9 F

-23 .54

-41a. 19
-30.31
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ICP Analysis - ADril 27, 1990 LMCS Check Standard

S:,rmple flame
S.?mple code 1
Sample code 2
Programme

NAME

If aSb

Be
Pi
1'
Cd
G:
Ce
Cr
1.1
Cu
E Ii
F v
La
Pb
Li

N i
Mn

Nd
Ni
p
K

Si
Ag
Na
Sr
3
Ta

Th
Sn
Ti

U

7 r
Zr

79C11K
SST1
DIRECT
sST 27-Apr-90 13:51:28

MV INT CONCEN

2.16
1.55
1.62

211.60
0.93
5.95

155.53
269.57
290.99

12.72
51.06

2.97
66. 14

4.75
90.48

0.38
0.31

109.45
317.14
202.99

5.59
2.77

14. 70
126.75

1.67
9. 61
4.71
4.99
3.52

15.25
39.10

390.86
1.20
4.28
4.88
1.12

191.72
3.93
2.35
5.40
4.75

411.21
4.70

0.231
10.772
0.111

10.335
0.002
0.171

10.668
10.296
LO. 626
9.275
9.569

10.978
10.593
0.025

10.986
0.091
0.153
9.711

10 . 623
10.538
0.016
0.021
9.597

10.281
0.092

25. 14(;
-0.040
3.712
0.051
0.003

24.28
10.521
0.357
0.026
0.506
0.324

51.385
0.000
0.217
4.512
0.007

10.524
0.014

27. 73

7.54
0.71

1 S 2 1
6.82
0.33
0.95
0.63
1.80
0.74
0.93
0.72
4.83
0 . 98
S .04

26.96
0.74
;.84
0.74
F5. 4).

19 .66
1.91
0.86

17. 2:3
1.10

-3 .78
0 .99

36 ,90J

18 4 .67
0.8./
0.75
4.65

94.36
14.97
19. 16
1.27

2968.80
4.12

12.19
59.92

0.75
67.40
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ICP Analysis - April 27, 1990 LMCS Check Standard

gample nam
Sample cod
Siivplw cad
Pro 9raime

NAME

S :828380
t S972

I 2 DIRECT
SST

MV INT CONCEN

4.13
0.58
4. 76
4.13
0.96

85.18
6.43
3.46
1 .00
5.79
1.99
0.26
4.75

323.13
2.27

18.62
4.39
3.74
0.'77
1 .19
6.69
2.84
6.09
5.37
2.04
3.14

11.27
2.58
4.8 tl

316.52
5.26
3.90
1.07
5. 03
0.19

11.26
2.20
4.65
2.0R

10.92
7.4 1.
4.99
5.34

6.065
0.811
1.993
0.022
0.003

55.250
9.04
0.010
0.019
0.713
0.101
0.078
0.300
9.813
0.0609

)46.R08
5. 1)29
0.007
0.010
0.(,13
0.066
0.029
0.843
0.044
0.337
0.673

10.155
0 ,:382

0. 759
10.899
0.107
0.010
0.219
0.223
7.122

52.946
0.101
0.075
0.07!1

'Th.972
0.263
0.016
0.163

27-Apr-90 13:55:07

'RS1

0.60

1.17
6.05

13. 6
Q.33

4 .!
0 -52
5.11
2.14

0.41
0. 9a
I.26
0.10

21 .5 4
0. 8
2 , (, 6
3.19
9.03
4.59
8.32
8. 73

12.38
0.32

1.39
0.20

27.13
5.36
6,12
S. 831..I II0.133

0.29
2.14

19.04
o..40
1.15
7.92
2.801
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ICP Analysis - April 27, 1990 LMCS Check Standard

Snap)e nmc

Sa.mpla code I
bImple Lode 2
Prv'ra .me

NAME mV

Al

AC r
C o-
C.i

CrCc,
Ce i

Cr

LiMb3
H- n
Mn

Nd
NS

P 1
K
Sm

Sii

TI

A1

Sr

Th
Sn
Ti
U

Zrl

77C I.1
S ST 23

1' IRECT
SST

EMI CONCEN

26.P7
0.64

97.07
31.79

267.72
6.89
5.90
3.41
1 .32
4.90
1.G1
0.27
3. 13
3.71
2.04
0.35
0.22
3.41
0.70
1 .25

!73.24
443.96

5.02
10.94
74. 02
2.85
4.40

39.86
92.74
25.14

3.4')
40.70

195.48
31.51

1 .19
2.44

674.25
44.17
6.13

117.64
5.82

243.23

)54.688
1.391

57.226
0.0095

10.563
0.823
0 .057

0.000
0.030

(-0.382
0.026
0.125
0.028

(-0.307
0.040

-0.005
0. 184

(-0.024
0.008
0.016

25.949
51.418
-0.240
0.314

48. 193
-0.427

(-0.403
51.927
47.496
0.358R
0. 74

-0.001
49.645
50.725
53. 163

0.669
0.166

54. 991
22.216
l1 .265
10.833

0.03F3
154. '4'?

27-Apr-90 13:59:09

(o 6 8
4.65
0 .49

18.64
0.14
5.75
3. 0 !-
7.93
0.82

-8.74
7.76
6.64
5.71

5.92
-1? .2)

14.63

0.24
2.18
0.42
0.79

-7.20
0.16

--9.95
-12.04

0.93
0. S2.
1.03
:.27

-42.008
0.54
1.18
0.29
2.77
1.42
0.54
0. 53
4 .27
1. 47
0.82
0.G1
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT E60044

PROCEDURE/REV LA-503-156/C-2

TECHNOLOGIST R. D. Hale

DATE February 26, 1990

TEMPERATURE N/A

STARTING TIME 0900 02-25-90

ENDING TIME 1300 02-26-90

CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1047

2 Reagent Blank F1048

3 Sample Comp 12 F1049

4 Duplicate Sample Comp 12 F1050

5 Sample Comp 12 F1055

6 Duplicate Sample Camp 12 F1056

7 Sample Comp 13 F1073

8 Duplicate Sample Comp 13 F1074

9 Sample Comp 13 F1079

10 Duplicate Sample Comp 13 F10B0

11 Spike Sample Comp 13 F1081

CUSTOMER ID: 000013

P~Iutonium
Fusion Dissolution/Water
Digestion

Jupiter-Canberra

DESCRIPTION LAB ID
12 Final LMCS Check Std F1082

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIOUOT VOL. OF STD.

LMCS Check Std 16B43/1 uL N/A

Spike 10B43B/50 uL F1055/1 mL N/A

SST-102 Rev. I 10/2/90 Interim
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G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
F-1047 SEG.COMP#7 PU
File ID: SD2770.SPC

Counted on: 2/28/90 @ 5: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

7.5 7.4
1961.6 1990.9
267.7 271.5

2452.4 2458.2
9.9 6.3

Peak center
Initial Final

472.982 472.982
361.219 361.219
303.904 303.904
231.088 231.088
152.832 152.832

FWHM
Initial Final
20.000 8.574
20.000 12.114
20.000 11.590
20.000 11.609
52.000 462.923

Tau
Initial Final
10.000 11.457
10.000 6.024
10.000 4.167
10.000 6.983
26.000 72.922

PEAK RESULTS

AEA
Fract.
0.0012

Peak Centroid
Exp.

0.4286 5.756
0.0642 5.499

5.480
0.4984 5.143

5.144
0.0076 4.640

4.781

Obs.
6.285
5.760
5.491
5.491
5.149
5.149
4.781
4.781

Diff.

-0.004
0.008

-0.011
-0.006
-0.005
-0.141
0.000

FWHM
0.04
0.06
0.05

0.05

2.18

Count Activity
Rate c/m d/m uCi/ea

0.10 0.50 0.226E-06
36.74 180.58 0.813E-04
5.50 36.81 0.166E-04

0.127E-04
42.72 205.79 0.927E-04

0.927E-04
0.65 52.40 0.236E-04

0.163E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.062 + (0.0047)*Channel

Energy range (MeV): 4.062 TO 6.469
Efficiency = 0.2076 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
42631.0
42630.9
42858.6

-228.8

% Recovery
100.000
100.000
100.534
-0.537

Analyzed by:

Peak
ID
1
2
3
4
5

Peak
ID
1

Isotope

2 Pu236
3 Pu238

Am241
4 Pu239

Pu240
5 Np237

Np237
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SPECTRUM SD2770.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5...

8862.5

.4

..................... 4 ..

................................................................ 4

............................................ 4

... 4

.. 2
................. 2 ..
................................................ 2 .
.................................................. 2
............. 2
2
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Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
1.
0.
0.
0.
0.
2.
0.
0.
0.
4.
0.
1.
1.
2.
5.
4.
6.
5.
8.

12.
72.

652.
1415.

76.
6.

11.
7.

15.
66.

133.
35.
5.

13.
79.

575.
1156.

52.
0.
0.
0.
0.
0.
0.
0.
0.
1.
5.
0.
0.
0.

0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
1.
1.
1.
2.
1.
2.
7.
7.
7.

19.
70.

730.
1293.

42.
3.
8.

10.
22.
61.

162.
27.
4.

15.
113.
627.

1038.
37.
0.
0.
0.
0.
2.
0.
0.
0.
3.
6.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
2.
0.
2.
2.
1.
3.
1.
2.

11.
9.
6.

126.
809.

1198.
26.
6.
4.
7.

17.
50.

136.
18.
2.

19.
121.
737.
936.

19.
0.
0.
1.
0.
0.
0.
0.
0.
0.
4.
0.
0.

0.
0.
0.
0.
0.
1.
0.
1.
1.
1.
2.
0.
1.
2.
2.
3.
2.
8.
5.

11.
14.

163.
901.
965.

13.
3.
3.
8.

21.
93.

158.
11.
7.

14.
162.
764.
891.

10.
0.
0.
0.
1.
1.
0.
1.
0.
1.
1.
0.
0.

0.
0.
0.
0.
0.
2.
1.
0.
0.
0.
1.
1.
1.
1.
0.
1.
3.
5.
7.

11.
22.

189.
1014.
835.
7.
9.
4.
8.

35.
84.
146.
11.
9.

34.
190.
840.
724.
1.
0.
0.
0.
1.
3.
0.
0.
0.
2.
6.
0.
0.

0.
1.
0.
0.
1.
0.
0.
1.
1.
1.
1.
1.
0.
3.
1.
2.
3.

12.
9.
8.

22.
253.
1161.
603.
6.
6.

10.
10.
32.
87.

130.
3.

11.
30.

238.
899.
552.
1.
0.
0.
0.
1.
3.
0.
0.
0.
0.
3.
0.
0.

132

0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
2.
2.
2.
3.
2.
2.
8.

12.
10.
42.

285.
1273.
463.
3.
3.
7.

13.
37.

118.
113.
7.

15.
31.

287.
1001.
404.
1.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.
0.

1.
1.
2.
1.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
1.
2.
4.
5.
6.
5.

43.
346.

1376.
314.
4.
5.
7.

15.
46.

137.
92.
14.
8.

38.
382.

1038.
301.
0.
0.
0.
0.
0.
0.
0.
1.
1.
3.
2.
0.
0.

0.
1.
0.
0.
0.
2.
1.
1.
1.
0.
1.
0.
1.
4.
4.
2.

10.
10.
9.

11.
40.

425.
1456.
236.
2.
7.

12.
10.
55.

132.
72.

7.
13.
41.

448.
1122.

206.
0.
0.
0.
0.
0.
1.
0.
0.
0.
6.
1.
0.
0.

1.
0.
0.
1.
0.
1.
0.
0.
0.
2.
1.
1.
3.
3.
2.
1.
5.

11.
8.
9.

64.
509.

1463.
154.
7.
6.
8.

10.
61.

134.
40.
8.

13.
69.

494.
1113.

127.
0.
0.
0.
0.
4.
1.
0.
0.
0.
4.
1.
0.
0.

SP:SD2770.SPC



G ENE R AL AL P H A ENE RG Y
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F-1048 SEG.COMP#8 PU
File ID: SD3002.SPC

Counted on: 2/28/90 @ 5: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

5.8 5.7
1711.9 1727.6

62.9 66.5
10.3 10.7
22.4 22.1

Peak center
Initial Final

478.842 478.842
364.340 364.340
306.293 306.293
268.032 268.032
232.826 232.826

PEAK RESULTS

Peak Centroid
Exp. Obs.

6.318
5.756 5.769
5.786 5.769
5.499 5.490
5.480 5.490

5.306
5.143 5.137
5.144 5.137

Diff. FWHM
0.07

-0.013
0.017
0.009

-0.010

0.006
0.007

0.07

0.06

0.02
0.05

Count
Rate c/m

0.12
32.84

2.16

0.20
0.36

Activity
d/m uCi/ea
0.60 0.272E-06

166.41 0.750E-04
0.1O1E-03

14.87 0.670E-05
0.513E-05

1.00 0.452E-06
1.80 0.810E-06

0.810E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.020 + (0.0048)*Channel

Energy range (MeV): 4.020 TO 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
17785.0
17784.3
17843.4

-59.1

% Recovery
100.000
99.996

100.329
-0.332

Analyzed by:
DM

133

Peak
ID
1
2
3
4
5

Initial
20.000
24.000
24.000
20.000
20.000

WHM
Final

14.589
13.774
12.506
3.851
9.541

Tau
Initial
10.000
12.000
12.000
10.000
10.000

Peak
ID
1

Isotope

Final
5.526
7.444
1.978
1.021
5.308

2 Pu236
Cm243

3 Pu238
Am241

AEA
Fract.
0.0034
0.9204

0.0604

0.0057
0.0101

4
5 Pu239

Pu240



SPECTRUM SD3002.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

5
5
5

4
4
4
3
3
3
.3
.3
3

6509.8

. 2

........... 2 .

..................... ..................... 2 ..

.................................................................... 2

................................. 2

... 2
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Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
2.
1.
0.
1.
0.
2.
1.
1.
0.
0.
1.
0.
7.

18.
3.
4.

10.
14.
3.

20.
27.
27.
1.
7.

23.
345.
934.
332.
2.
0.
0.
0.
0.
2.
0.
0.
1.
5.
4.
1.
0.

0.
0.
0.
0.
2.
0.
0.
1.
1.
2.
0.
1.
1.
1.
0.
1.
1.
1.
2.
1.
0.
1.
5.

16.
5.
4.
7.
9.
8.

23.
35.
14.
1.
9.

37.
352.
966.
225.
0.
0.
0.
0.
0.
1.
0.
0.
1.
2.
2.
0.
0.

0.
2.
1.
0.
0.
0.
0.
0.
2.
1.
0.
0.
2.
0.
1.
1.
0.
1.
1.
1.
0.
0.
7.

15.
5.
4.

10.
11.
7.

18.
26.
16.
1.

13.
55.

396.
970.
173.
1.
0.
0.
0.
1.
0.
0.
1.
1.
2.
1.
0.

0.
1.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
4.
1.
3.
0.
0.
1.
3.
6.

13.
3.
6.

19.
12.
9.

24.
41.
8.
2.
8.

73.
468.
933.
102.
0.
0.
0.
0.
0.
1.
0.
1.
0.
3.
0.
0.

0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
1.
1.
3.
1.
1.
1.
0.
1.
1.
0.
2.
5.
9.
3.
8.
7.
9.

26.
32.
33.
6.
3.
12.
98.

549.
936.
66.
0.
0.
0.
0.
3.
1.
0.
0.
0.
3.
3.
0.

1.
0.
0.
0.
1.
1.
0.
0.
1.
0.
0.
1.
3.
1.
1.
0.
1.
3.
0.
0.
0.
4.
7.
6.
3.
8.

11.
9.

18.
29.
32.
7.
3.
17.

129.
604.
853.
43.
0.
0.
0.
2.
0.
0.
1.
0.
2.
2.
1.
0.
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0.
2.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
2.
0.
2.
2.
3.

15.
12.
1.
8.

18.
6.

18.
19.
34.
0.
5.

12.
149.
702.
753.

19.
0.
0.
1.
1.
1.
0.
0.
0.
1.
3.
1.
0.

0.
1.
0.
0.
0.
1.
0.
3.
0.
0.
2.
0.
1.
0.
2.
1.
1.
0.
1.
3.
0.
2.

12.
6.
0.
7.

10.
8.

19.
22.
33.
3.
5.

13.
178.
794.
639.

15.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.
0.
0.

1.
0.
1.
1.
0.
0.
0.
0.
1.
2.
1.
0.
1.
0.
2.
1.
1.
2.
1.
1.
1.
3.

16.
10.
7.

12.
9.

10.
28.
33.
27.
5.
4.

15.
204.
836.
556.
8.
0.
0.
0.
0.
0.
0.
0.
0.
3.
3.
0.
0.

1.
0.
2.
0.
1.
2.
0.
2.
0.
0.
0.
1.
2.
5.
0.
1.
1.
2.
0.
0.
1.
6.

11.
4.
4.

12.
7.
6.

21.
30.
33.
2.
2.

19.
240.
844.
463.
3.
0.
0.
0.
0.
0.
0.
0.
0.
3.
5.
0.
0.

SP:SD3002.SPC



G ENE R AL AL P H A ENERGY
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F1073

File ID: SD8121.SPC

Counted on: 3/ 1/90 @11: 0
Detector/Geometry number: 8/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

5.2 5.4
1304.7 1298.1
102.9 101.2
131.4 25.7

1942.7 1908.9
14.6 14.3
7.0 6.5

Peak center
Initial Final

475.826
364.932
307.979
271.040
235.586
155.493
31.080

475.826
364.932
307.979
271.040
235.586
155.493
31.080

Initial
20.000
16.000
16.000
12.000
20.000
24.000
32.000

WHM
Final

10.150
9.617
6.485
2.750
9.324

16.618
36.980

Tau
Initial Final
10.000 4.373
8.000 3.062
8.000 1.135
6.000 2.857

10.000 3.715
12.000 2.630
16.000 14.280

PEAK RESULTS

Peak
ID Isotope
1
2
3 Bi212
4
5
6 Am243
7

AEA
Fract.
0.0015
0.4063
0.0427
0.0035
0.5355
0.0075
0.0029

Peak Centroid
Exp. Obs. Diff. FWHM

6.931 0.05
6.343 0.05

6.040 6.041 -0.001 0.03
5.845 0.01
5.657 0.05

5.234 5.233 0.001 0.09
4.573 0.20

Count
Rate c/m

0.10
26.39

2.78
0.23

34.78
0.49
0.19

d/m
5.01

1360.43
397.55
11.67

1793.04
227.51

9.79

Activity
uCi/ea

0.226E-05
0.613E-03
0. 179E-03
0.526E-05
0.808E-03
0.102E-03
0.441E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.409 + (0.0053)*Channel

Energy range (MeV): 4.409 TO 7.122
Efficiency = 0.0194 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
32810.0
32809.8
32476.4

333.4

Analyzed by:

% Recovery
100.000
99.999
98.983
1.016

EMB

Peak
ID
1
2
3
4
5
6
7
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SPECTRUM SD8121.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 7028.4

7
7
7
7
7

6
6
6
6
6
6

5
.55
....... 5..
.................. 5
............................................ 5
................................................................... 5 ..
.................. 5.
5.

3
.3
.3

2
.22
...... 2 .
............. 2
............................. 2
...............................................2
.................... 2
2.
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Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
3.
1.
4.
0.
0.
0.
1.
1.
1.
1.
1.
3.
7.
7.
4.
5.
1.
4.
23.

120.
281.
919.
325.
8.

11.
26.
6.

33.
39.
43.
4.

47.
125.
245.
628.
161.
0.
0.
0.
0.
0.
2.
0.
1.
0.
5.
1.
0.
0.

0.
3.
4.
5.
0.
1.
0.
0.
0.
0.
2.
0.
5.
3.
4.
9.
1.
1.
5.
5.

28.
172.
284.

1067.
195.

5.
13.
16.

8.
31.
34.
29.

6.
55.

158.
269.
711.

96.
0.
0.
0.
0.
1.
1.
0.
1.
0.
1.
0.
0.
0.

0.
1.
2.
5.
3.
0.
1.
0.
1.
0.
1.
3.
4.
5.
6.
8.
2.
2.
3.
0.

36.
180.
301.

1120.
119.

3.
17.
15.
16.
32.
46.
33.
12.
58.

132.
331.
738.

54.
0.
0.
0.
0.
0.
2.
0.
0.
0.
3.
1.
0.

0.
3.
6.
3.
1.
3.
0.
1.
2.
1.
0.
0.
0.
2.
5.
9.
1.
1.
3.
7.

45.
180.
335.

1192.
59.
6.

11.
17.
19.
25.
55.
12.
8.

75.
154.
327.
745.

39.
0.
0.
1.
0.
1.
1.
1.
0.
1.
3.
0.
0.

0.
2.
1.
0.
0.
0.
0.
1.
0.
1.
0.
2.
3.
6.
5.

10.
3.
2.
2.
6.

56.
196.
390.

1190.
28.
12.
22.
13.
26.
32.
62.

7.
12.
92.

146.
366.
769.

10.
0.
0.
0.
0.
0.
0.
0.
1.
0.
3.
0.
0.

0.
0.
5.
4.
2.
1.
0.
0.
0.
0.
1.
1.
1.
4.
2.
3.
2.
0.
3.

11.
85.

202.
445.

1084.
28.
7.

11.
17.
28.
30.
76.
13.
16.
85.

143.
376.
782.

3.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
0.
0.

138

0.
0.
2.
3.
1.
1.
1.
0.
0.
3.
3.
1.
3.
4.
8.

10.
3.
2.
2.

14.
70.

210.
504.

1012.
8.
9.

19.
12.
16.
34.
61.

3.
23.

101.
160.
464.
633.
1.
0.
1.
0.
1.
1.
0.
0.
0.
2.
3.
0.
0.

2.
0.
4.
2.
1.
1.
0.
1.
0.
0.
1.
3.
2.
1.
8.
7.
3.
1.
1.

17.
91.

230.
570.
817.

5.
12.
19.
8.

33.
42.
65.
6.

25.
113.
144.
501.
470.

2.
0.
0.
0.
0.
1.
0.
0.
0.
2.
3.
0.
0.

0.
2.
4.
1.
1.
0.
2.
1.
1.
2.
0.
2.
1.
1.
5.

10.
3.
3.
1.

10.
111.
234.
711.
669.
8.

14.
32.
11.
29.
29.
66.

5.
33.

114.
194.
518.
377.
0.
0.
0.
0.
0.
0.
1.
0.
1.
2.
2.
0.
0.

1.
2.
5.
3.
0.
0.
0.
0.
1.
1.
1.
2.
0.
5.
7.
4.
2.
1.
3.

23.
138.
217.
767.
449.
6.

11.
20.
15.
35.
36.
50.

2.
44.

131.
227.
569.
253.
1.
0.
0.
0.
0.
1.
1.
2.
0.
4.
3.
0.
0.

SP:SD8121.SPC



G ENE R AL AL P H A ENERG Y
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F1074

File ID: SD6072.SPC

Counted on: 3/ 1/90 @11: 0
Detector/Geometry number: 6/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

9.8 9.6
1757.9 1795.1
151.8 157.0
214.9 39.3

2936.3 2955.9
5.9 5.4

Peak center
Initial

477.923
365.096
306.729
269.034
233.106
27.671

Final
477.923
365.096
306.729
269.034
233.106
27.671

PEAK RESULTS

Peak
ID Isotope
1
2
3 Th228

Am241
4
5 Pu239

Pu240
6 U 238

AEA
Fract.
0.0017
0.3694
0.0417

0.0029
0.5829

0.0014

Peak Centroid
Exp. Obs. Diff.

6.253
5.734

5.430 5.465 -0.035
5.480 5.465 0.015

5.292
5.143 5.127 0.016
5.144 5.127 0.017
4.200 4.182 0.018

FWHM
0.05
0.05
0.05

0.01
0.05

0.05

Count
Rate c/m

0.15
33.92
3.83

0.27
53.52

0.13

Activity
d/m uCi/ea
0.76 0.344E-06

168.49 0.759E-04
26.79 0.121E-04

0.911E-05
1.33 0.600E-06

265.86 0.120E-03
0.120E-03

0.83 0.372E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.054 + (0.0046)*Channel

Energy range (MeV): 4.054 TO 6.410
Efficiency = 0.2013 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
46085.0
46083.6
45907.2

176.3

% Recovery
100.000
99.997
99.614
0.383

Analyzed by:

Peak
ID
1
2
3
4
5
6

Initia
20.000
20.000
20.000
12.000
20.000
20.000

FWHM
Final

10.795
10.786
10.262
2.015

10.820
11.704

Tau
Initial
10.000
10.000
10.000
6.000

10.000
10.000

Final
9.404
4.388
2.400
5.397
5.000
1.681
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SPECTRUM SD6072.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC
6
6
6
6
6

5
5

.......................... 5 .

.................................................................... 5 .

..................................................................... 5

............... 5

4

3
.3
..3
... 3
3

2
.. 2

.......... 2

........................... 2 ...

................................................. 2

....................... 2

.2.

9375.2



Raw Data Dump for AEA Spectrum:

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

1 0. 0. 0. 0. 0. 0. 1. 1. 2. 1.
1.
1.
1.
1.
0.
1.
1.
2.
2.
0.
2.
3.
4.
8.
4.
9.
5.

13.
14.
34.

103.
578.

1746.
209.
6.

12.
18.
19.
34.
69.
38.
9.

17.
60.

336.
889.
290.
0.
0.
0.
0.
1.
1.
0.
0.
0.
2.
6.
0.
1.

1.
3.
2.
0.
1.
0.
1.
1.
1.
0.
1.
0.
1.
6.
6.
5.
7.
9.

17.
42.

137.
726.

1722.
118.
6.

19.
20.
11.
38.
65.
45.
8.

15.
70.

378.
861.
208.
0.
0.
1.
0.
0.
1.
0.
0.
0.
6.
3.
0.
0.

4.
5.
2.
0.
1.
0.
0.
0.
2.
2.
0.
2.
6.
7.

10.
6.
7.
8.

14.
41.

184.
791.

1701.
66.
7.

17.
14.
21.
50.
75.
27.
4.

10.
96.

417.
971.
125.
1.
0.
0.
0.
1.
1.
0.
0.
1.
6.
2.
0.

1.
2.
0.
1.
0.
0.
0.
0.
1.
2.
0.
2.
1.
5.

11.
12.
6.

11.
17.
51.

217.
863.

1626.
41.
11.
18.
13.
21.
40.
81.
22.
5.

22.
94.

469.
991.

53.
0.
1.
0.
1.
1.
0.
0.
0.
1.
2.
0.
0.

5.
1.
1.
2.
1.
0.
0.
3.
0.
0.
1.
1.
8.
6.

12.
9.
2.

12.
13.
42.

236.
955.

1440.
25.
10.
21.
11.
15.
64.
77.
16.
4.

21.
104.
556.

1038.
26.
0.
0.
0.
0.
1.
1.
1.
0.
0.
9.
2.
0.

1.
1.
0.
1.
1.
0.
1.
1.
1.
3.
2.
2.
2.
6.
6.

10.
7.
9.

15.
43.

278.
1102.
1177.

12.
7.

17.
10.
18.
54.
94.
7.
5.

34.
120.
604.
984.
21.
0.
0.
0.
0.
1.
0.
0.
0.
1.
6.
3.
0.

1.
5.
0.
1.
0.
2.
1.
1.
0.
0.
0.
3.
6.

10.
10.
7.

10.
6.

17.
70.

299.
1256.
942.
4.

14.
15.
9.

28.
47.
84.
4.

10.
25.

166.
643.
862.
1.
0.
0.
1.
0.
1.
0.
0.
0.
1.
5.
0.
0.

3.
6.
0.
1.
0.
0.
0.
1.
1.
2.
4.
3.
4.

15.
7.
3.

11.
13.
25.
74.

374.
1346.

707.
12.
17.
25.
14.
32.
52.
92.
11.
4.

28.
220.
699.
761.
2.
0.
0.
0.
0.
1.
0.
0.
1.
3.
6.
1.
0.

1.
2.
0.
0.
0.
1.
1.
2.
0.
0.
5.
3.
5.
8.

11.
7.
5.
9.

29.
78.

424.
1432.
524.

10.
23.
22.
12.
37.
72.
74.
7.

14.
43.

252.
769.
623.
1.
1.
0.
0.
1.
2.
0.
0.
1.
1.
5.
0.
0.

2.
2.
0.
0.
0.
0.
2.
1.
0.
0.
3.
2.
4.
7.
6.
9.
4.

12.
30.

103.
547.

1567.
351.
7.

17.
22.
13.
38.
73.
70.
9.

12.
57.

279.
795.
415.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
2.
0.
0.
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G ENER AL AL P H A ENERG Y
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F-1081 PU

File ID: SD4764.SPC

Counted on: 3/ 1/90 @ 2: 0
Detector/Geometry number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

14.2 14.6
5.1 4.4

1899.6 1958.3
248.9 256.5

2358.6 2379.9
6.2 7.2

Peak center
Initial Final

477.094 477.094
429.367 429.367
364.507 364.507
306.588 306.588
233.638 233.638
127.676 127.676

PEAK RESULTS

Peak
ID Isotope
1
2 Cm242
3 Cm243

Cm244
4
5
6

AEA
Fract.
0.0028
0.0012
0.4265

0.0642
0.5021
0.0032

Peak Centroid
Exp. Obs. Diff.

6.346
6.115 6.122 -0.007
5.786 5.817 -0.031
5.796 5.817 -0.021

5.544
5.202
4.704

FWHM
0.05
0.09
0.05

0.05
0.05
0.01

Count
Rate c/m

0.24
0.11

37.17

5.59
43.76
0.28

d/m
1.05
0.62

220.54

24.23
189.51

1.20

Activity
uCi/ea

0.473E-06
0.281E-06
0.993E-04
0.725E-04
0. 109E-04
0.854E-04
0.540E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.103 + (0.0047)*Channel

Energy range (MeV): 4.103 TO 6.510
Efficiency = 0.2309 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
43876.0
43875.5
43576.0

299.4

% Recovery
100.000
99.999
99.316
0.682

Analyzed by:

142

Peak
ID
1
2
3
4
5
6

Initial
20.000
28.000
20.000
16.000
20.000

152.000

FWHM
Final

11.283
19.912
10.668
10.784
10.789
2.000

Tau
Initial
10.000
14.000
10.000
8.000

10.000
76.000

Final
8.448
7.140
4.248
3.158
4.743
0.200

DM



SPECTRUM SD4764.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

6
6
6
6
6
6
6

5

5.

5.

7838.7

..... 5

..................... 5.

............................................................ 5

.................................................................. 5

.............. 5

.. 4.... 4

....... 4

.4
3
.3
..... 3
.............. 3
...................................... 3 ....
................................................................ 3
........................... 3
.3.

2
2
2
2
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Raw Data Dump for AEA Spectrum:

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

1 0. 0. 0. 0. 0. 0. 1
1.
0.
0.
0.
0.
2.
0.
2.
2.
1.
1.
2.
3.
3.
5.
3.
7.

10.
23.
41.

105.
459.

1341.
239.
4.
7.

11.
25.
46.

122.
78.
17.
27.
79.

387.
989.
239.
3.
0.
0.
0.
3.
3.
0.
0.
2.
8.
5.
0.
0.

1.
0.
0.
2.
1.
1.
2.
2.
2.
1.
3.
2.
1.
2.
6.
6.

15.
12.
19.
36.

135.
527.

1327.
116.
3.
6.
7.

11.
64.

154.
62.
14.
32.
80.

438.
1034.

148.
1.
1.
2.
2.
1.
2.
1.
0.
0.

10.
4.
0.
0.

0.
0.
0.
0.
1.
2.
1.
1.
0.
2.
2.
4.
1.
3.
6.
5.

10.
19.
24.
47.

125.
584.

1364.
67.
1.
8.

12.
25.
73.

137.
47.
19.
48.

104.
536.

1046.
72.
0.
0.
0.
1.
1.
0.
1.
0.
2.
6.
1.
0.

0.
1.
1.
0.
0.
1.
1.
2.
3.
2.
3.
4.
2.
5.
3.
6.

10.
16.
24.
57.

159.
667.

1257.
34.
4.
6.

14.
30.
64.

130.
25.
18.
45.

141.
549.

1100.
43.
0.
0.
0.
0.
1.
2.
0.
0.
1.

11.
1.
0.

0.
0.
1.
0.
2.
0.
4.
2.
1.
4.
3.
3.
1.
1.
5.
2.
8.

14.
27.
63.

181.
742.

1269.
15.
6.

10.
6.

26.
79.

134.
19.
17.
37.

136.
637.

1075.
24.
1.
0.
0.
0.
0.
3.
0.
0.
0.
7.
6.
0.

1.
1.
1.
3.
0.
1.
2.
1.
3.
1.
1.
3.
5.
2.
4.
6.

11.
17.
25.
53.

208.
796.

1126.
12.
7.
9.

12.
30.
56.

133.
11.
14.
49.
170.
681.
1005.

6.
1.
0.
0.
0.
5.
1.
1.
1.
1.

10.
0.
0.

0.
0.
3.
1.
0.
0.
0.
1.
2.
2.
3.
4.
0.
3.
4.
4.

10.
17.
34.
59.

262.
947.
895.
7.

10.
6.

17.
38.
79.

149.
6.

24.
55.

207.
696.
917.
3.
2.
0.
0.
1.
5.
1.
0.
2.
1.
4.
0.
0.

1. 0. 2.
0.
0.
0.
1.
0.
0.
1.
2.
1.
2.
1.
5.
3.
2.
7.
7.

11.
20.
26.
57.

280.
1059.
678.
8.
5.

11.
14.
42.

101.
135.

14.
25.
55.

235.
784.
716.
4.
0.
0.
0.
0.
4.
0.
0.
0.
5.
9.
0.
0.

1.
1.
2.
1.
2.
1.
1.
1.
3.
2.
0.
2.
2.
1.
4.

10.
14.
23.
27.
74.

330.
1172.
519.
4.

15.
10.
22.
38.
88.
127.
11.
23.
64.

279.
870.
560.
2.
0.
0.
1.
3.
2.
1.
0.
2.
5.
5.
0.
0.

1.
0.
0.
0.
0.
1.
1.
0.
2.
2.
0.
2.
5.

11.
4.

15.
8.

23.
34.
81.

416.
1246.
318.
2.
8.

13.
9.

41.
86.

107.
15.
19.
71.

308.
960.
397.
1.
1.
0.
2.
0.
1.
1.
1.
0.
3.

10.
0.
0.
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G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
F1082

File ID: SD3006.SPC

Counted on: 3/ 1/90 @11: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

12.9 13.0
1548.5 1574.1
204.6 211.2

1865.2 1877.5

Peak center
Initial Final

483.559 483.559
366.919 366.919
308.722 308.722
234.449 234.449

FWHM
Initial Final
16.000 9.054
20.000 13.463
20.000 14.382
24.000 13.453

PEAK RESULTS

Peak
ID Isotope
1
2 Cm244

Cm243
3 Pu238

Am241
4 Pu239

Pu240

AEA
Fract.
0.0038

Peak Centroid
Exp.

0.4303 5.796
5.786

0.0720 5.499
5.480

0.4939 5.143
5.144

Obs.
6.341
5.781
5.781
5.502
5.502
5.145

Diff. FWHM
0.04

0.015 0.06
0.005

-0.003
-0.022
-0.002

5.145 -0.001

0.07

0.06

Count Activity
Rate c/m d/m uCi/ea

0.28 1.38 0.622E-06
31.81 157.94 0.711E-04

0.975E-04
5.32 36.72 0.165E-04

0.127E-04
36.51 181.27 0.817E-04

0.817E-04

DETECTOR CALIBRATION
Energy(MEV) = 4.020 + (0.0048)*Channel

Energy range (MeV): 4.020 TO 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
37434.0
37433.4
36960.3

473.1

% Recovery
100.000
99.998
98.734
1.264

Analyzed by:

Peak
ID
1
2
3
4

Tau
Initial
8.000

10.000
10.000
12.000

Final
2.541
5.569
3.642
6.348
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SPECTRUM SD3006.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 6701.6

...... 4

..... .... .... .. ... .. 4

........................................................ 4 .

..................................................................... 4

....... .. ................ 4

.. 4

3
33

.3.
..... 3

.3

2
... 2
........... 2
............................. 2 ..
........................................................... 2
........................................... 2
......... 2
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Raw Data Dump for AEA Spectrum:

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

1 0. 0. 0. 0. 0. 0. 2. 0. 0. 0.
0.
1.
0.
0.
0.
0.
1.
0.
4.
1.
1.
1.
2.
2.
2.
5.

14.
15.
21.
19.
71.

322.
1001.
386.
2.
5.
8.
8.

34.
85.

107.
7.

19.
67.

222.
707.
537.
9.
0.
0.
0.
0.
0.
1.
0.
0.
5.
7.
0.
0.

2.
1.
1.
0.
1.
0.
0.
0.
0.
1.
2.
1.
2.
1.
8.
4.

12.
12.
16.
34.
78.

356.
1086.
275.
5.
8.

11.
22.
50.
84.
98.
10.
23.
46.

276.
765.
470.
5.
1.
0.
0.
5.
0.
0.
1.
0.
8.
7.
2.
0.

0.
2.
1.
0.
1.
2.
0.
1.
1.
1.
0.
1.
1.
1.
6.
3.
5.
8.

14.
44.
88.

414.
1062.
184.
5.
8.

11.
21.
46.
107.
72.
11.
20.
72.

306.
774.
332.
1.
0.
0.
0.
0.
4.
0.
0.
1.
4.
7.
0.

0.
1.
0.
2.
2.
2.
2.
2.
1.
2.
0.
4.
1.
5.
1.
5.
7.

14.
19.
38.

101.
512.

1040.
138.
6.

10.
11.
20.
55.
91.
69.
16.
28.
73.

325.
854.
254.
0.
0.
0.
0.
0.
3.
1.
0.
0.
7.

10.
0.

0.
0.
0.
0.
0.
0.
3.
0.
3.
0.
0.
2.
4.
0.
9.
5.
6.

13.
25.
42.

128.
556.

1012.
87.
3.

14.
14.
24.
61.

112.
44.
24.
34.
77.

401.
924.
198.
1.
0.
0.
2.
0.
1.
0.
0.
2.

10.
10.
0.

0.
0.
0.
0.
0.
0.
2.
1.
1.
2.
0.
4.
4.
5.
3.
4.
7.

13.
22.
34.

142.
683.
886.

67.
6.
7.
9.

29.
59.

118.
52.
13.
30.

108.
411.
842.
134.
0.
0.
0.
1.
2.
2.
2.
0.
1.
6.
3.
0.

1.
0.
1.
1.
0.
0.
1.
0.
0.
3.
0.
2.
0.
1.
5.
8.
6.

12.
22.
53.

171.
735.
893.

38.
4.

11.
13.
29.
67.

116.
25.
18.
37.

122.
482.
862.

93.
0.
1.
2.
1.
0.
2.
1.
0.
1.
6.
3.
0.

1.
0.
0.
0.
1.
1.
1.
0.
1.
0.
1.
1.
3.
3.
4.
4.
9.

17.
14.
52.

194.
780.
734.
19.
5.

13.
12.
38.
67.

105.
23.
31.
31.
149.
508.
836.
57.
0.
0.
1.
0.
2.
0.
0.
1.
3.
6.
2.
0.

0.
2.
0.
2.
1.
0.
2.
3.
1.
0.
1.
0.
0.
6.
4.
4.

13.
11.
25.
48.

236.
900.
573.

15.
4.
8.

11.
34.
81.

112.
19.
14.
35.

166.
608.
726.

31.
0.
0.
0.
1.
4.
1.
0.
2.
1.
3.
4.
0.

1.
1.
0.
0.
1.
2.
1.
0.
3.
0.
4.
4.
2.
3.
4.
9.

10.
21.
33.
74.

286.
950.
456.
9.
6.

14.
8.

40.
85.

106.
18.
13.
32.

186.
634.
669.

21.
0.
0.
0.
2.
1.
1.
0.
1.
1.
0.
0.
0.
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT E60044

PROCEDURE/REV LA-503-156/C-2

TECHNOLOGIST R. D. Hale

DATE February 27, 1990

TEMPERATURE N/A

STARTING TIME 0900 02-26-90

ENDING TIME 1300 02-27-90

CHEMIST S. A. Jones

DESCRIPTION LAB ID

1 Initial LMCS Check Std F1047

2 Reagent Blank F1048

3 Sample Camp 12 F1049

4 Duplicate Sample Comp 12 F1050

5 Sample Camp 12 F1055

6 Duplicate Sample Camp 12 F1056

7 Sample Camp 13 F1073

8 Duplicate Sample Camp 13 F1074

9 Sample Camp 13 F1079

10 Duplicate Sample Camp 13 F1080

11 Spike Sample Camp 13 F1075

CUSTOMER ID: 000013

Americium 241 Analysis
KOH Dissolution

DESCRIPTION LAB ID
12 Final LMCS Check Std F1076

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 16B43/.010 mL N/A

Spike 16843/.010 mL F1055/1 mL N/A

SST-102 Rev. I 10/2/90 Interim
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A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
F-1047 SEG.COMP#7 AM
File ID: SD5633.SPC

Counted on: 2/28/90 @ 5: 0
Detector/Geometry number: 5/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
1635.2 1664.6
1984.6 2112.9

Peak center
Initial Final

301.579 301.579
256.498 256.498

PEAK RESULTS

Peak
ID Isotope
1 Pu238

Am241

AEA
Fract.
0.4746

0.5254

Peak Centroid
Exp. Obs. Diff.
5.499 5.510 -0.011
5.480 5.510 -0.030

5.298

FWHM
0.09

0.06

Count Activity
Rate c/m d/m uCi/ea

60.48 355.80 0.160E-03
0.123E-03

66.95 283.55 0.128E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.092 + (0.0047)*Channel

Energy range (MeV): 4.092 TO 6.499
Efficiency = 0.2361 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
64436.0
64434.7
63714.4

720.3

Analyzed by:

% Recovery
100.000
99.998
98.880
1.118

DM

Peak
ID
1
2

Initial
24.000
24.000

WHM
Final

18.435
12.713

Tau
Initial
12.000
12.000

Final
2.711
2.089
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SPECTRUM SD5633.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

.2.

8454.8

.. . . e. .... .. .... . .

..... ........ ... ..... .. ... ... 2 .. . ... ..

..................... 2 ..........

..... ........ .... ...1

... 1

.2
2

2
2.
.2

1....
1....
. 2...

2....
.1 . .

..2..
.2.

.21.
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Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
3.
0.
1.
5.
3.
4.
5.
4.
4.

12.
11.
9.

21.
18.
24.
22.
35.
89.

108.
135.
278.
466.
697.

1097.
906.
299.
405.
631.
895.
219.

12.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
4.
2.
4.
2.
7.
3.
7.
6.
8.
9.

10.
17.
16.
23.
22.
39.
44.
70.

103.
167.
285.
496.
762.

1114.
763.
287.
439.
636.
807.
199.
2.
0.
0.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
0.
0.

0.
1.
3.
4.
1.
2.
1.
5.
9.
9.

11.
6.

12.
22.
15.
27.
35.
27.
60.
84.

117.
172.
264.
481.
795.

1118.
635.
324.
438.
681.
866.
132.
0.
0.
1.
3.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0.
1.
2.
5.
1.
0.
4.
7.
4.
7.
3.

11.
9.

11.
17.
18.
36.
31.
50.
73.
99.

198.
314.
592.
866.

1180.
516.
327.
448.
701.
800.
103.
1.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.

0.
2.
1.
3.
5.
2.
7.
7.
6.

13.
9.

10.
11.
18.
23.
27.
24.
30.
47.
87.

123.
189.
307.
546.
874.

1160.
387.
327.
472.
787.
732.

87.
1.
1.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
2.
2.
1.
0.
3.
5.
8.

11.
12.
12.
15.
12.
19.
15.
27.
33.
43.
62.
81.

124.
190.
337.
617.
919.

1207.
339.
321.
507.
779.
673.

64.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
0.
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3.
2.
1.
2.
5.
3.
4.
5.
4.
5.
9.

12.
11.
15.
19.
27.
27.
48.
53.

107.
115.
219.
346.
599.
948.

1235.
285.
355.
519.
822.
622.

51.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

4.
0.
3.
4.
2.
2.
6.
9.

10.
6.
8.

12.
16.
19.
25.
24.
38.
36.
64.
80.

130.
210.
368.
628.

1054.
1205.
328.
370.
585.
845.
499.

40.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.

0.
0.
1.
3.
3.
2.
4.

10.
9.

12.
8.

10.
10.
13.
19.
28.
28.
40.
73.
93.

139.
241.
395.
677.

1065.
1124.
280.
365.
572.
847.
353.

16.
1.
0.
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.

5.
2.
3.
5.
2.
7.
8.

12.
8.
9.
8.
9.

20.
19.
21.
20.
36.
54.
65.
98.

138.
234.
435.
747.

1014.
1021.

310.
405.
635.
867.
286.
9.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
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G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
F-1048 SEG.COMP#8 AM
File ID: SD6068.SPC

Counted on: 2/28/90 @ 5: 0
Detector/Geometry number: 6/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

19.0 13.0
1739.0 1754.9

0.0 0.1

Peak center
Initial Final

304.081 304.081
258.425 258.425
151.595 151.595

FWHM
Initial Final
12.000 8.352
24.000 13.294
0.000 0.200

PEAK RESULTS

Peak
ID Isotope
1 Th228
2 Am243
3

AEA
Fract.
0.0933
0.9067
0.0000

Peak Centroid
Exp. Obs. Diff.
5.430 5.458 -0.028
5.234 5.248 -0.014

4.756

FWHM
0.04
0.06
0.00

Count
Rate c/m

3.97
38.64
0.00

d/m
28.18

1767.93
0.00

Activity
uCi/ea

0.127E-04
0.796E-03
0.112E-08

DETECTOR CALIBRATION
Energy(MEV) = 4.059 + (0.0046)*Channel

Energy range (MeV): 4.059 TO 6.414
Efficiency = 0.1987 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
20319.0
20318.5
21308.6

-990.2

% Recovery
100.000
99.998

104.870
-4.873

Analyzed by:

Peak
ID
1
2
3

Tau
Initial
6.000

12.000
0.000

Final
0.000
4.310
0.200

DM

152



SPECTRUM SD6068.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC
1
1

3

2.
1.2
1 ..... 2
1 ............ 2
1 ........................... 2 .
1 .................................................
1 .................................................
1 ........................ 2
12...

1
1
1
1

6278.7

....... 2 ..

.................. 2 .
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Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
1.
0.
0.
0.
0.
0.
0.
0.
2.
2.
0.
3.
0.
3.
2.
1.
3.
7.
8.

15.
17.
45.

100.
251.
708.
794.
82.
3.
3.
7.
2.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
0.
1.
1.
1.
0.
0.
1.
2.
1.
2.
3.
3.
0.
1.
8.
8.

11.
31.
42.

117.
304.
747.
689.

55.
3.
3.
3.
0.
0.
0.
2.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
1.
0.
0.
1.
2.
0.
0.
3.
0.
2.
1.
4.
6.
4.
9.
9.

20.
28.
52.

122.
347.
823.
531.

47.
0.
2.
5.
2.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
0.
0.

0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
2.
0.
2.
4.
2.
4.

10.
17.
20.
40.

143.
373.
856.
374.

32.
3.
3.
6.
1.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
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0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
1.
0.
2.
1.
2.
2.
3.
6.
8.

11.
22.
20.
59.

207.
392.
891.
313.
39.
2.
5.
4.
2.
1.
1.
1.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.
1.
0.
4.
6.
5.
4.

23.
45.
62.

158.
422.
955.
213.

22.
1.
2.
0.
2.
2.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.

0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
2.
2.
1.
6.

12.
10.
24.
25.
58.

195.
459.
999.
162.

14.
5.
1.
4.
1.
0.
0.
3.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.
3.
1.
1.
4.
0.
1.
6.
7.
4.

24.
35.
74.

210.
515.
959.
137.

15.
1.
1.
3.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
0.
1.
0.
1.
0.
2.
1.
0.
0.
0.
5.
2.
5.
3.

11.
8.

22.
46.
75.

224.
665.
987.

90.
6.
0.
5.
6.
0.
1.
1.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
1.
2.
0.
1.
0.
3.
2.
6.

10.
21.
20.
39.

114.
267.
648.
940.

94.
3.
4.
3.
1.
0.
0.
0.
1.
2.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

SP:SD6068.SPC



G ENE R AL AL P H A ENERG Y
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F-1073 SEG.COMP#9 AM
File ID: SD3003.SPC

Counted on: 2/28/90 @17: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

6.7 4.9
589.6 592.6

2417.4 2453.7
0.0 0.1

Peak center
Initial Final

349.197 349.197
300.035 300.035
254.220 254.220
136.054 136.054

FWHM
Initial Final
12.000 8.267
28.000 20.428
24.000 18.878
0.000 0.200

PEAK RESULTS

Peak
ID Isotope
1 Ra224
2 Th228

Am241
3 Am243
4 Np237

AEA Pea
Fract. Exp.
0.0223 5.680
0.2210 5.430

5.480
0.7567 5.234
0.0000 4.640

k Centroid
Obs.

5.696
5.460
5.460
5.240
4.673

Diff.
-0.016
-0.030
0.020

-0.006
-0.033

FWHM
0.04
0.10

0.09
0.00

Count
Rate c/m

1.71
16.90

57.88
0.00

Activity
d/m uCi/ea
9.02 0.406E-05

118.20 0.532E-04
0.402E-04

2612.58 0.118E-02
0.04 0.183E-07

DETECTOR CALIBRATION
Energy(MEV) = 4.020 + (0.0048)*Channel

Energy range (MeV): 4.020 TO 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
37527.0
37526.7
38244.9

-718.2

% Recovery
100.000
99.999
101.913
-1.914

Analyzed by:

Peak
ID
1
2
3
4

Tau
Initial
6.000

14.000
12.000
0.000

Final
0.000
4.835
6.909
0.200

DM

155



SPECTRUM SD3003.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 9434.1

4
1
1

1
1
1
1
1
1
1
1
1.

1 ...... 3
1 ................ 3 .
1 ....................................... 3 ...
1 .......-. ...........................................................3 .
2 .....-.- ...........................................3 .
12 ............ 3...
13.2..
1 ..... 2
1 ........... 2
1 .............. 2
1........2
12

1

1
1
1
1

156



Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

157

0.
1.
1.
0.
1.
0.
0.
2.
1.
0.
0.
4.
2.
1.
1.
1.
1.
2.
3.
4.

15.
18.
54.
175.
616.

1348.
678.
113.

89.
248.
283.

63.
2.
0.
5.
3.
1.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
1.
2.
0.
1.
1.
0.
2.
1.
0.
1.
0.
1.
1.
3.
2.
1.
4.
2.

10.
23.
64.

214.
682.

1331.
572.
86.

104.
214.
295.

54.
7.
1.
0.
1.
0.
2.
0.
0.
1.
0.
4.
1.
1.
0.
1.
1.
2.
0.
0.

0.
0.
0.
1.
1.
0.
0.
1.
0.
0.
0.
1.
2.
3.
1.
2.
2.
1.
5.
6.
7.

21.
82.

279.
775.

1324.
490.

86.
126.
234.
255.

29.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
3.
1.
0.
0.
1.
0.
1.
1.

0.
0.
0.
1.
0.
0.
0.
2.
0.
0.
1.
2.
3.
4.
1.
2.
3.
4.
6.
5.

10.
27.
71.

273.
840.

1334.
404.

78.
124.
300.
239.

37.
3.
0.
3.
0.
1.
0.
0.
1.
1.
0.
1.
0.
0.
0.
0.
0.
1.
0.

0.
0.
1.
3.
0.
2.
1.
2.
1.
1.
0.
0.
2.
1.
0.
2.
0.
4.
5.
8.

11.
25.

102.
325.
929.

1244.
270.

72.
163.
305.
246.

37.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
2.
2.
1.
0.
1.
2.
1.
0.

0.
1.
1.
0.
0.
0.
1.
0.
0.
1.
2.
3.
0.
5.
1.
0.
2.
3.
3.
5.

12.
37.

123.
382.

1004.
1210.
239.

67.
140.
286.
183.

15.
1.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.
0.
0.
0.

1.
0.
1.
0.
0.
0.
1.
1.
0.
0.
1.
3.
0.
1.
2.
0.
2.
5.
4.
6.
8.

34.
127.
384.

1069.
1146.

182.
67.

138.
322.
190.

17.
1.
2.
1.
0.
0.
0.
0.
1.
0.
0.
3.
0.
0.
0.
2.
0.
0.
0.

0.
1.
2.
0.
0.
1.
0.
0.
1.
1.
4.
2.
2.
2.
1.
3.
4.
3.
1.

10.
7.

47.
127.
441.

1164.
991.
171.
82.

212.
329.
152.
9.
3.
2.
2.
0.
1.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
0.
0.

0.
0.
1.
0.
1.
0.
0.
0.
3.
0.
0.
1.
1.
0.
1.
1.
3.
3.
2.
9.
8.

44.
159.
480.

1226.
930.
131.
73.

212.
327.
129.
8.
0.
2.
2.
0.
1.
0.
1.
0.
0.
2.
1.
0.
0.
0.
1.
1.
0.
0.

0.
2.
1.
1.
0.
0.
1.
2.
1.
1.
1.
1.
0.
1.
1.
1.
2.
1.
4.
6.

18.
61.
176.
538.
1269.
830.
108.
79.

254.
328.
94.
5.
0.
0.
6.
3.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

SP:SD3003.SPC



G E NE R AL AL P H A ENERG Y
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F-1074 SEG.COMP#10 A
File ID: SD2771.SPC

Counted on: 2/28/90 @17: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
195.1 194.5
627.4 644.2

Peak center
Initial Final

297.619 297.619
253.299 253.299

PEAK RESULTS

Peak
ID Isotope
1 Th228

Am241
2 Am243

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWHM
0.2510 5.430 5.464 -0.034 0.10

5.480 5.464 0.016
0.7490 5.234 5.256 -0.022 0.08

Count Activity
Rate c/m d/m uCi/ea

4.66 32.73 0.147E-04
0.111E-04

13.90 630.36 0.284E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.065 + (0.0047)*Channel

Energy range (MeV): 4.065 TO 6.472
Efficiency = 0.2005 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
9372.0
9372.0
9281.1

90.9

% Recovery
100.000
100.000
99.030
0.970

Analyzed by:

Peak
ID
1
2

Initial
24.000
24.000

WHM
Final

20.714
16.331

Tau
Initial
12.000
12.000

Final
8.095
6.807

VR

158



SPECTRUM SD2771.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

2
.2
..... 2
................ 2

1.....

..1.

.2.

.......................... 2 ...

..................................................... 2

...........................2

.. 11
...........
........ .....
..I

159
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Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
1.
0.
1.
0.
0.
0.
1.
2.
1.
6.
3.
4.

11.
30.

145.
331.
124.

16.
26.
97.
70.
15.
2.
1.
0.
0.
0.
0.
1.
1.
0.
0.
0.
2.
0.
0.
1.
2.
0.
0.
0.

0.
0.
1.
0.
1.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
1.
2.
1.
0.
0.
2.
3.

15.
32.

178.
356.

89.
16.
32.
85.
82.
13.

1.
3.
1.
3.
1.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
2.
0.
1.
2.
1.
0.
0.
0.
0.
1.
0.
2.
0.
1.
1.
1.
2.
6.

12.
58.

182.
338.

57.
8.

38.
111.
76.
9.
2.
2.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
1.
0.
1.
0.
0.

0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
1.
0.
1.
2.
4.
5.
6.

23.
54.

239.
321.

34.
10.
42.

114.
57.
6.
0.
2.
1.
0.
1.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
2.
2.
6.

11.
81.

267.
311.
39.

6.
34.

104.
54.

6.
0.
1.
2.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
1.
0.
0.
0.

0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
1.
1.
1.
0.
2.
9.

19.
87.

277.
295.
32.
15.
46.

114.
45.
3.
1.
0.
2.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
0.
0.
1.
0.
0.

160

0.
0.
0.
0.
0.
0.
1.
0.
0.
2.
1.
0.
1.
1.
1.
0.
0.
0.
0.
0.
3.
5.

16.
107.
315.
277.
30.
16.
62.

104.
36.

2.
3.
1.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.
0.
0.
1.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
1.
1.
2.
3.
2.
7.
3.
6.

22.
113.
292.
242.

27.
13.
54.
95.
30.

1.
0.
3.
0.
1.
0.
0.
0.
0.
0.
0.
1.
2.
0.
1.
0.
1.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
2.
1.
1.
5.
5.
3.

22.
126.
346.
187.

16.
24.
75.
95.
21.

0.
0.
2.
2.
0.
0.
0.
1.
0.
0.
0.
1.
0.
1.
0.
1.
1.
0.
0.

0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
1.
2.
9.

38.
155.
340.
152.

18.
33.
80.

103.
17.

1.
2.
1.
2.
0.
0.
0.
0.
0.
0.
1.
3.
0.
0.
0.
1.
1.
0.
0.

SP:SD2771.SPC



G ENE R AL AL P H A ENERG Y
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F-1075 AM

File ID: SD6071.SPC

Counted on: 3/ 1/90 @ 2: 0
Detector/Geometry number: 6/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
1109.2 1112.8
1431.7 1447.8

3.7 2.3
2.8 1.8

Peak center
Initial Final

302.991 302.991
257.455 257.455
103.001 103.001
70.898 70.898

FWHM
Initial Final
24.000 17.400
20.000 13.514
16.000 128.602
12.000 1.484

PEAK RESULTS

Peak
ID Isotope

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWHM

Count
Rate c/m

Activity
d/m uCi/ea

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
45149.0
45148.9
45282.9

-133.9

Analyzed by:

% Recovery
100.000
100.000
100.297
-0.297

DM

Peak
ID
1
2
3
4

Tau
Initial
12.000
10.000
8.000
6.000

Final
2.441
2.044
2.243
0.256

161
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Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
1.
1.
0.
2.
2.
3.
2.
1.
6.
3.
6.
9.
9.

10.
11.
25.
32.
62.
86.

112.
205.
328.
433.
737.
683.
232.
285.
407.
573.
198.

10.
1.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0.
0.
1.
1.
1.
3.
4.
0.
0.
4.
7.
2.
4.
5.
7.

16.
12.
22.
40.
59.
89.
147.
215.
352.
460.
749.
611.
243.
283.
444.
590.
150.
9.
1.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
2.
0.
1.
2.
2.
4.
1.
3.
1.
2.
3.
2.
7.
7.

10.
19.
23.
37.
65.
86.

139.
233.
369.
555.
787.
505.
208.
287.
416.
632.
138.
1.
0.
1.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
1.
1.
0.
0.
2.
0.
4.
4.
5.
3.
3.
4.
6.

11.
13.
23.
32.
24.
59.

103.
155.
265.
388.
562.
855.
417.
234.
295.
446.
556.
89.
4.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.

0.
0.
2.
2.
2.
1.
1.
1.
3.
1.
0.
3.
4.
6.
7.
4.

18.
28.
38.
57.
93.

170.
263.
379.
521.
819.
353.
238.
290.
460.
563.

63.
1.
1.
2.
1.
0.
1.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
3.
0.

163

0.
0.
2.
2.
0.
1.
1.
1.
2.
5.
4.
3.
3.

11.
8.

17.
13.
23.
38.
62.

124.
172.
289.
416.
614.
911.
292.
207.
311.
523.
550.

66.
0.
1.
0.
1.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
0.
0.

0.
0.
2.
1.
0.
2.
0.
1.
3.
0.
2.
7.
9.
6.

14.
9.

21.
39.
49.
63.

108.
159.
273.
412.
587.
912.
267.
243.
320.
512.
429.

45.
1.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
0.
0.
0.
0.
2.
1.
1.
0.
2.
1.
4.
2.
5.

12.
11.
16.
27.
55.
70.
92.

175.
293.
400.
632.
851.
222.
215.
354.
492.
390.

34.
1.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
2.
2.
4.
1.
3.
0.
1.
6.
5.
6.

12.
11.
25.
37.
53.
91.

105.
183.
300.
432.
706.
826.
224.
217.
354.
582.
308.

19.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
1.
0.
0.

0.
1.
3.
1.
1.
5.
3.
2.
1.
3.
4.
3.
7.

14.
10.
21.
22.
22.
42.
87.

127.
202.
318.
403.
695.
823.
221.
289.
381.
560.
266.

20.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

SP:SD607I.SPC



G ENE R AL AL P H A ENERG Y
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F1076

File ID: SD2774.SPC

Counted on: 3/ 1/90 @11: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

6.2 8.1
1094.1 1121.8
1332.2 1412.3

0.0 0.1

Peak center
Initial Final

350.980 350.980
297.840 297.840
252.521 252.521
41.645 41.645

FWHM
Initial Final
16.000 6.534
28.000 23.295
28.000 17.669
0.000 0.200

PEAK RESULTS

Peak
ID Isotope
1 Ra224
2 Th228
3 Am243
4

AEA
Fract.
0.0309
0.4552
0.5139
0.0000

Peak Centroid
Exp. Obs. Diff.
5.680 5.680 -0.000
5.430 5.436 -0.006
5.234 5.227 0.007

4.257

FWHM
0.03
0.11
0.08
0.00

Count
Rate c/m

2.85
41.99
47.40
0.00

d/m
15.08

293.80
2140.67

0.00

Activity
uCi/ea

0.679E-05
0.132E-03
0.964E-03
0.111E-08

DETECTOR CALIBRATION
Energy(MEV) = 4.066 + (0.0046)*Channel

Energy range (MeV): 4.066 TO 6.421
Efficiency = 0.2013 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
46060.0
46058.6
46122.7

-64.2

% Recovery
100.000
99.997
100.136
-0.139

Analyzed by:

Peak
ID
1
2
3
4

Tau
Initial
8.000

14.000
14.000
0.000

Final
0.000
3.505
2.910
0.200

EMB
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Raw Data Dump for AEA Spectrum: SP:SD2774.SPC
1 0. 0. 0. 0. 0. 2. 0. 2. 0. 2.

11 1. 1. 0. 3. 1. 3. 2. 1. 3. 1.
21 0. 1. 1. 1. 4. 3. 1. 0. 5. 5.
31 0. 3. 2. 2. 1. 3. 0. 3. 3. 2.
41 3. 4. 2. 3. 1. 1. 1. 3. 1. 3.
51 0. 3. 1. 3. 3. 2. 0. 3. 0. 2.
61 4. 4. 4. 1. 4. 4. 1. 5. 4. 9.
71 1. 4. 3. 7. 2. 4. 2. 2. 1. 7.
81 6. 4. 3. 4. 3. 6. 3. 2. 6. 3.
91 4. 5. 3. 3. 6. 8. 4. 3. 3. 1.

101 6. 5. 8. 5. 7. 6. 3. 5. 8. 4.
111 8. 8. 11. 8. 10. 16. 15. 13. 14. 11.
121 7. 9. 12. 9. 17. 7. 16. 8. 10. 10.
131 21. 11. 15. 14. 16. 13. 15. 14. 16. 25.
141 7. 12. 13. 13. 12. 16. 16. 19. 13. 20.
151 17. 14. 29. 19. 26. 23. 27. 28. 26. 11.
161 22. 28. 37. 32. 29. 36. 23. 42. 35. 44.
171 30. 37. 29. 39. 38. 36. 45. 53. 49. 53.
181 40. 39. 48. 57. 43. 56. 55. 50. 65. 68.
191 62. 68. 65. 68. 79. 82. 98. 68. 67. 88.
201 90. 88. 101. 101. 89. 103. 123. 100. 112. 152.
211 140. 131. 170. 161. 163. 165. 179. 197. 206. 218.
221 226. 233. 248. 260. 274. 265. 292. 301. 309. 358.
231 388. 356. 408. 404. 441. 468. 499. 550. 567. 555.
241 606. 593. 643. 718. 748. 756. 760. 752. 796. 812.
251 762. 764. 807. 792. 759. 687. 725. 580. 553. 464.
261 406. 371. 299. 283. 258. 233. 237. 222. 208. 222.
271 199. 210. 223. 251. 284. 227. 256. 275. 304. 326.
281 331. 353. 344. 370. 385. 431. 450. 423. 519. 455.
291 511. 553. 568. 564. 590. 592. 540. 582. 564. 534.
301 534. 478. 462. 402. 360. 302. 258. 191. 171. 130.
311 95. 76. 60. 51. 47. 27. 15. 12. 11. 8.
321 4. 0. 2. 1. 4. 0. 1. 0. 2. 1.
331 0. 1. 1. 1. 1. 4. 2. 0. 0. 1.
341 3. 2. 2. 2. 2. 1. 0. 7. 5. 2.
351 5. 2. 5. 0. 2. 0. 2. 0. 1. 0.
361 0. 0. 2. 0. 1
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0. 1. 1. 0. 0.
371 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
381 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 1. 0. 1. 0.
421 1. 0. 0. 1. 0. 0. 0. 1. 1. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 1. 0. 0. 0. 0. 1. 0. 0. 0.
451 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 1. 1. 0. 1. 0. 2. 0.
481 0. 0. 2. 0. 0. 0. 0. 1. 1. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT E60044

PROCEDURE/REV LA-933-141/G-1

TECHNOLOGIST R. D. Hale

DATE March 12, 1990

TEMPERATURE N/A

STARTING TIME 0800

ENDING TIME 1400

CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std F0999

2 Reagent Blank F1000

3 Sample Comp 14 F1001

4 Duplicate Sample Comp 14 F1002

5 Sample Comp 15 F1025

6 Duplicate Sample Comp 15 F1026

7 Sample Comp 12 F1049

8 Duplicate Sample Comp 12 F1050

9 Sample Camp 13 F1073

10 Duplicate Sample Comp 13 F1074

11 Spike Sample Comp 13 F1075

CUSTOMER ID: 000013

Neptunium
Fusion Dissolution

Jupiter-Canberra

DESCRIPTION LAB ID

12 Final LMCS Check Std F1076

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 1481333/100 uL N/A

Spike 148833/100 uL F1073/250 uL N/A

SST-102 Rev. I 10/2/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA77390

PROCEDURE/REV LA-438-101/C-2

TECHNOLOGIST S. Lai

DATE February 28, 1990

TEMPERATURE N/A

STARTING TIME 0800

ENDING TIME 1500

CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1071

2 Reagent Blank F1072

3 Sample Comp 13 F1073

4 Duplicate Sample Comp 13 F1074

5 Spike Sample Comp 13 F1075

6 Final LMCS Check Std F1076

7

8

9

10

11

CUSTOMER ID: 000013

Technetium 99
Fusion Dissolution

Beckman Liquid Scintillator

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 14B39/250 uL 20 mL

Spike 141339/250 uL F1073/1 mL 20 mL

SST-102 Rev. I 10/2/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: TC 99

PROCEDURE: LA-508-121 REVISION: A-0
INSTRUMENT: Liquid Scintillation Counter PROPERTY NUMBER: WA77390

TECHNOLOGIST: R. A. Jones PAYROLL NUMBER: 65801
DATE: September 02, 1988

CALIBRATION STANDARD ID: Packard 6008502 #2

ANALYTE CONCENTRATION: See attached calibration sheets.

TYPE OF CALIBRATION: Quench Curve

COMMENTS: Quench Curve

SST-103 Rev. A 9/25/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT E60044

PROCEDURE/REv LA-378-103/A-2

TECHNOLOGIST R. D. Hale

DATE July 09, 1990

TEMPERATURE N/A

STARTING TIME 0900

ENDING TIME 1500

CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std F0921

2 Reagent Blank F0922

3 Sample Comp 06 F0923

4 Duplicate Sample Comp 06 F0924

5 Sample Comp 13 F1073

6 Duplicate Sample Comp 13 F1074

7 Spike Sample Comp 13 F1075

8 Final LMCS Check Std F1076

9

10

11

CUSTOMER ID: 000013

Iodine 129
Fusion Dissolution

*Total volume sent for counting

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 38B46/1 mL 2mL

Spike 38B46/1 mL F0923/1 mL 2mL

SST-102 Rev. I 10/2/90 Interim
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G AMMA S P E C TR UM ANAL Y S IS
*

*

* * *** * * * * * * * * * * ** * ** ** ** * * * * ** * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

09-JUL-9019:39:21

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 80.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
ANALYZED BY: 61453

SAMPLE DESCRIPTION: F-921-6585
GEOMETRY DESCRIPTION: I-129/CULTURE TUBE
SAMPLE SIZE: 1.0000E+00 EA / CONVERSION FACTOR:
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL129

1.OOOOE+00

COLLECT STARTED ON 9-JUL-90 AT 18:49:11

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90
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09-JUL-9019:39:21

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

99.17
104.73

AT CHANNEL
149.31
169.74
199.69

19.70
20.81

135.7
29.72
33.81
39.79

1.31
1.31

DROPPED
1.64
1.64
1.54

6 3307.07 661.76 0.87

279.
320.

FROM MULTI
590.
418.
166.

0.

196.
130.

PLET ANAL
9023.
2
1

43.8
58.4

YSIS
2.6

035. 5.1 CE-144
259. 6.9 I-129,BI-212,

CE-144
102. 19.4 CS-137

ERROR QUOTATION
PEAK CONFIDENCE

AT 1.96 SIGMA
LEVEL AT 80.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORME
DESCRIPTION: BKG
COLLECT STARTED ON
LIVE TIME: 3000.
WAS INSIGNIFICANT

D USING FILE BK0024

5-JUN-90 AT 13:00:00
SECONDS
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09-JUL-9019:39:21

SAMPLE: F-921-6585
DATA COLLECTED ON
DECAYED TO 0.

9-JUL-90 AT 18:49:11
DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS R EPOR T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<9.81E-07
LLD<3.98E-07

2.90E-04
LLD<9.43E-06
LLD<8.21E-07
LLD<1.59E-06

+-2.OOE-05

2.90E-04 +-2.OOE-05

LLD<9.81E-07
LLD<3.98E-07

2.90E-04
LLD<9.43E-06
LLD<8.21E-07
LLD<1.59E-06

+-2.OOE-05

2.90E-04 +-2.OOE-05

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 5.77E-03 UC/EA
TOTAL MEASURED ACTIVITY = 2.90E-04 (+-2.OOE-05) UC/EA
% TECH. SPEC. = 5.04 (+-0.35)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 80.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

99.17
104.73
149.31
169.74

3307.07

19.70
20.81
29.72
33.81

661.76

196.
130.

9023.
2035.

102.

43.8
58.4

2.6
5.1

19.4

GAMMAS/SEC

1.49E+00
7.48E-01
1.24E+01
1.91E+00
4.36E-01
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NUCLIDE

AM-241
AM-243
1-129
SB- 125
SE-75
SN-113

TOTAL

59.54
74.67
39.60

176.33
136.00
391.67

0.19



* * **** * * ** **** *** * ** ** * **** * ** ** ** *

* *

G AMMA S P EC TR UM ANAL Y S IS *

** * ** ** * ** * ** ** ** ** ** ** * ** ** *** ** * **

CANBERRA SPECTRAN-F V2.06 SOFTWARE

09-JUL-9020:43:37

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 80.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
ANALYZED BY: 61453

SAMPLE DESCRIPTION: F-922-6385
GEOMETRY DESCRIPTION: I-129/CULTURE TUBE
SAMPLE SIZE: 1.OOOOE+00 EA / CONVERSION FACTOR: 1.O0OOE+0O
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 9-JUL-90 AT 19:53:27

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3003. SECONDS
0.10 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90
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09-JUL-9020:43:37

P E A K A N A L Y S I S

PK CENTROID
CHANNEL

ENERGY FWHM
KEV KEV

BACKGND NET AREA ERROR
COUNTS COUNTS %

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 80.0%

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BK0024
DESCRIPTION: BKG
COLLECT STARTED ON 5-JUN-90 AT 13:00:00
LIVE TIME: 3000. SECONDS
WAS INSIGNIFICANT
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09-JUL-9020:43:37

SAMPLE: F-922-6385
DATA COLLECTED ON
DECAYED TO 0.

9-JUL-90 AT 19:53:27
DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241
AM-243
1-129
SB-125
SE-75
SN-113

TOTAL

LLD<8.86E-07
LLD<4.38E-07
LLD<7.52E-06
LLD<1.16E-05
LLD<7.69E-07
LLD<1.70E-06

O.OOE-01 +-O.OOE-01

LLD<8.86E-07
LLD<4.38E-07
LLD<7.52E-06
LLD<1.16E-05
LLD<7.69E-07
LLD<1.70E-06

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 80.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

0.OOE-01 +-0.OOE-01

182

NUCLIDE

59.54
74.67
39.60

176.33
136.00
391.67
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*

GAMMA SP EC TR UM ANAL Y S IS
***** *** ** **** ******* ** **** ***

CANBERRA SPECTRAN-F V2.06 SOFTWARE

10-JUL-9000:07:11

ANAL Y S IS P AR AME TERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 80.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
ANALYZED BY: 61453

SAMPLE DESCRIPTION: F-1073-6085
GEOMETRY DESCRIPTION: 1-129/CULTURE
SAMPLE SIZE: 1.OOOOE+00 EA /
STANDARD SIZE: 1.0OO0E+O0 EA
ANALYSIS LIBRARY FILE: ANL129

TUBE
CONVERSION FACTOR: 1.OO0OE+oO

COLLECT STARTED ON 9-JUL-90 AT 23:17:01

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90
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10-JUL-9000:07:11

SAMPLE: F-1073-6085
DATA COLLECTED ON 9-JUL-90 AT 23:17:01
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS R EPOR T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241
AM-243
1-129
SB-125
SE-75
SN-113

TOTAL

LLD<8.52E-07
LLD<4.38E-07
LLD<9.18E-06
LLD<9.05E-06
LLD<7.69E-07
LLD<1.80E-06

0.OOE-01 +-0.OOE-01

LLD<8.52E-07
LLD<4.38E-07
LLD<9.18E-06
LLD<9.05E-06
LLD<7.69E-07
LLD<1.80E-06

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 80.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

O.OOE-01 +-O.OOE-01

184

NUCLIDE

59.54
74.67
39.60

176.33
136.00
391.67



10-JUL-9000:07:11

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 80.0%

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BK0024
DESCRIPTION: BKG
COLLECT STARTED ON 5-JUN-90 AT 13:00:00
LIVE TIME: 3000. SECONDS
WAS INSIGNIFICANT

185
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* ** * * * * * *** * * * * ** ** * *** * * * * * ** * ** ** *

G AMMA SP EC TR UM ANAL Y S IS *

* * ** *** * * * ** * ** * ** * *** ** * ** * ** ** * ***

CANBERRA SPECTRAN-F V2.06 SOFTWARE

10-JUL-9001:36:59

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 80.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
ANALYZED BY: EMB

SAMPLE DESCRIPTION: F1074-6185
GEOMETRY DESCRIPTION: I-129/CULTURE TUBE
SAMPLE SIZE: 1.OOOOE+00 EA / CONVERSION FACTOR: 1.OOOOE+00
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 10-JUL-90 AT 00:46:49

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3002. SECONDS
0.07 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90
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10-JUL-9001:36:59

SAMPLE: F1074-6185
DATA COLLECTED ON 10-JUL-90 AT 00:46:49
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

SURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241
AM-243
I-129
SB-125
SE-75
SN-113

TOTAL

LLD<7.41E-07
LLD<3.98E-07
LLD<6.78E-06
LLD<9.92E-06
LLD<9.07E-07
LLD<1.48E-06

0.OOE-01 +-0.OOE-01

LLD<7.41E-07
LLD<3.98E-07
LLD<6.78E-06
LLD<9.92E-06
LLD<9.07E-07
LLD<1.48E-06

0.OOE-01 +-0.OOE-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 80.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS
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NUCLIDE

MEA

59.54
74.67
39.60

176.33
136.00
391.67



10-JUL-9001:36:59

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM
CHANNEL KEV KEV

BACKGND
COUNTS

NET AREA ERROR
COUNTS %

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 80.0%

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING
DESCRIPTION: BKG
COLLECT STARTED ON 5-JUN-9
LIVE TIME: 3000. SECONDS
WAS INSIGNIFICANT

FILE BK0024

0 AT 13:00:00
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*** * * ** ** ** * ***** *** * ***** ** *** * *** *

* *

G A M M A S P E C T R U M A N A L Y S I S

** * ** * * * * ** * * **** *** * * ****** * *** * ***

CANBERRA SPECTRAN-F V2.06 SOFTWARE

28-SEP-9010:05:22

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD6237
ANALYZED BY: EMB

SAMPLE DESCRIPTION: F1075-6285
GEOMETRY DESCRIPTION: I-129/CULTURE TUBE
SAMPLE SIZE: 1.OOOOE+00 EA / CONVERSION FACTOR: 1.OOOOE+00
STANDARD SIZE: i.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 10-JUL-90 AT 02:23:26

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3004. SECONDS
0.13 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90
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28-SEP-9010:05:22

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA
CHANNEL KEV KEV COUNTS COUNTS

IC
2C
3

149.28
169.76
199.51

29.72
33.81
39.75

1.62
1.62
1.67

738.
528.
228.

9110.
2046.
1225.

ERROR

2.8
6.5
7.5

NUCLIDES

CE-144
I-129,BI-212,

CE-144

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BK0024
DESCRIPTION: BKG
COLLECT STARTED ON 5-JUN-90 AT 13:00:00
LIVE TIME: 3000. SECONDS
WAS INSIGNIFICANT
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28-SEP-9010:05:22

SAMPLE: F1075-6285
DATA COLLECTED ON 10-JUL-90 AT 02:23:26
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S

MEA

ACTIVITY CONCENTRATION IN u
DECAY

SURED ERROR CORRECTED

Ci/EA

ERROR

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<1.86E-06
LLD<8.58E-07

2.82E-04
LLD<1.85E-05
LLD<1.76E-06
LLD<2.77E-06

+-2.12E-05

LLD<1.86E-06
LLD<8.58E-07

2.82E-04
LLD<1.85E-05
LLD<1.76E-06
LLD<2.77E-06

+-2.12E-05

2.82E-04 +-2.12E-05 2.82E-04 +-2.12E-05

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 5.77E-03 UC/EA
TOTAL MEASURED ACTIVITY = 2.82E-04 (+-2.12E-05)
% TECH. SPEC. = 4.90 (+-0.37)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

149.28 29.72
169.76 33.81

GAMMAS/SEC

9110. 2.8 1.25E+01
2046. 6.5 1.92E+00

NUCLIDE

AM-241
AM-243
1-129
SB-125
SE-75
SN-113

TOTAL

59.54
74.67
39.60

176.33
136.00
391.67

0.15

UC/EA
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********************************** *

GAMMA SP EC TRUM ANAL Y S IS *

* * ** * * ** * * * * * * ** * * ** * * * * * *** * * * * * * **

CANBERRA SPECTRAN-F V2.06 SOFTWARE

10-JUL-9004:41:00

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 6 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 80.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 4.0
UMBER: 1

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
ANALYZED BY: EMB

SAMPLE DESCRIPTION: F1076-6585
GEOMETRY DESCRIPTION: 1-129/CULTURE TUBE
SAMPLE SIZE: 1.0000E+00 EA / CONVERSION FACTOR:
STANDARD SIZE: 1.OOOOE+O0 EA
ANALYSIS LIBRARY FILE: ANL129

1.OOOOE+00

COLLECT STARTED ON 10-JUL-90 AT 03:50:50

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3004. SECONDS
0.13 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90
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10-JUL-9004:41:00

SAMPLE: F1076-6585
DATA COLLECTED ON 10-JUL-90 AT 03:50:50
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS R EPOR T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

SURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<9.50E-07
LLD<4.45E-07

3.20E-04
LLD<7.31E-06
LLD<9.07E-07
LLD<1.59E-06

+-2.17E-05

3.20E-04 +-2.17E-05

LLD<9.50E-07
LLD<4.45E-07

3.20E-04
LLD<7.31E-06
LLD<9.07E-07
LLD<1.59E-06

+-2.17E-05

3.20E-04 +-2.17E-05

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 5.77E-03 UC/EA
TOTAL MEASURED ACTIVITY = 3.20E-04 (+-2.17E-05) UC/EA
% TECH. SPEC. - 5.55 (+-0.38)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 80.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

149.33 29.73
169.85 33.83

GAMMAS/SEC

9855. 2.6 1.35E+01
2266. 5.9 2.12E+00

NUCLIDE

MEA

AM-241
AM-243
1-129
SB-125
SE-75
SN-113

TOTAL

59.54
74.67
39.60

176.33
136.00
391.67

0.03
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10-JUL-9004:41:00

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

PEAK AT CHANNEL
IC 149.33
2C 169.85
3 198.88

133.5
29.73
33.83
39.63

DROPPED
1.62
1.62
1.46

FROM MULTIPLET ANALYSIS
731. 9855. 2.6
508. 2266. 5.9
218. 1387. 6.8

CE-144
1-129,BI-212,

CE-144

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 80.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORME
DESCRIPTION: BKG
COLLECT STARTED ON
LIVE TIME: 3000.
WAS INSIGNIFICANT

7D USING FILE BK0024

5-JUN-90 AT 13:00:00
SECONDS
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Single Shell Tank
Calibration Record

ANALYTE: 1-129

PROCEDURE: LA-508-052 REVISION: B-3

INSTRUMENT: Jupiter Canberra PROPERTY NUMBER: E60044

TECHNOLOGIST: R. A. Jones PAYROLL NUMBER: 65801

DATE: May 21, 1990

CALIBRATION STANDARD ID: 45B40A

ANALYTE CONCENTRATION: 1129 = 57.8 nci

TYPE OF CALIBRATION: Efficiency

COMMENTS:



RUN CALIB

CALIB -- Version 2.06

222-S COUNTING ROOM WESTINGHOUSE HANFORD

CAL> EFF
MCA UNIT NUMBER (2):
ADC UNIT NUMBER (4.0):
DETECTOR NUMBER ( 12):
MCA MEMORY REGION (FULL)
DATE SPECTRUM COLLECTED:

16

18_MAY 90

ILLEGAL DATE
DATE SPECTRUM COLLECTED: 18-MAY-90
TIME COLLECT STARTED: 12:00
GEOMETRY NUMBER ( 12): 1
GEOMETRY DESCRIPTION: 45B40-A
ACTIVITY UNITS ( uCi)
CROSSOVER ENERGY: 0
CALIBRATION SOURCE ENERGY OPTIONS:

TYPE A CARRIAGE RETURN FOR MANUAL ENTRY,
TYPE AN INTEGER (0-999) TO USE A SOURCE LIBRARY,
TYPE A PLUS SIGN BEFORE THE INTEGER (+0 - +999)
TO CREATE A SOURCE LIBRARY DURING MANUAL ENTERY.

OPTION: 16
45B40-A/WELL
DO YOU WANT TO ENTER ANY EFFICIENCY POINTS MANUALLY (NO): N
DIMENSIONAL UNITS OF STANDARD: EA
SIZE OF STANDARD IN EA : 1.00000
NUMBER OF POINTS: 6
ACTIVITY IN MICROCURIES [YES/NO]:

PEAK 1
ENERGY: 39.600
ACTIVITY: 1.604200E+02
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: D5.84E9
DECAY TIME ( 0.OOOOOOE-01 MINS.): 6-JUNE-88
TIME OF SOURCE CALIBRATION: 12:00
DECAY TIME: 1.023840E+06 MINS

EFFICIENCY = 5.214146E-01 (+- 1.229902E-03)

PEAK 2
ENERGY: 136.000
ACTIVITY: 8.863000E+01
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: D119.77
DECAY TIME (1.023840E+06 MINS.):

EFFECIENCY = 3.444963E-01 (+- 2.133579E-02)

PEAK 3
ENERGY:
ACTIVITY:

176.290
1.175000E+01
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ACTIVITY ONE SIGMA: O.OOOOOOE-01
HALF-LIFE: D1004.4
DECAY TIME ( 1.023840E+06 MINS. ):

EFFICIENCY = 5.669897E-01 (+- 6.718306E-03)

PEAK 4
ENERGY: 427.000
ACTIVITY: 5.184000E+01
ACTIVITY ONE SIGMA: O.OOOOOOE-01
HALF-LIFE: D1004.4
DECAY TIME ( 1.023840E+06 MINS.):

EFFICIENCY = 1.204103E-01 (+- 1.266273E-03)

PEAK 5
ENERGY: 463.000
ACTIVITY: 1.814000E+01
ACTIVITY ONE SIGMA: 0.OOOOOOE-01
HALF-LIFE: D1004.4
DECAY TIME ( 1.023840E+06 MINS.):

EFFICIENCY = 1.984882E-01 (+- 3.204850E-03)

PEAK 6
ENERGY: 600.770
ACTIVITY: 3.093000E+01
HALF-LIFE: D1004.4
DECAY TIME( 1.023840E+06

EFFICIENCY = 8.347035E-02 (+-
MINS.):
1.300690E-03)

SYSTEM EFFICIENCY COEFFICIENTS, PART 2

LOG(EFF) = -4.273833E+01 + 2.446928E+01*LOG(E) - 4.491113E+00*LOG(E)A2
+2.581028E-01*LOG(E)^3

CAL>
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA38316

PROCEDURE/REV LA-220-101/C-0

TECHNOLOGIST S. Lai

DATE February 26, 1990

TEMPERATURE N/A

STARTING TIME 0800

ENDING TIME 1500

CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1071

2 Reagent Blank F1072

3 Sample Comp 13 F1073

4 Duplicate Sample Comp 13 F1074

5 Spike Sample Comp 13 F1075

6 Final LMCS Check Std F1076

7

8

9

10

11

CUSTOMER ID: 000013

Strontium 89/90
Fusion Dissolution

Detector 10

*Sample is prepared as a dry
mount.

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 106144/1 mL N/A

Spike 106144/1 mL F1073/100 uL N/A

SST-102 Rev. I 10/2/90 Interim
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CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:
CPM BKG:

DETECTOR No.

SrY-90
10590

5
22

10
TIME ZERO DATE (HD):

DATE COUNTED (HD):

CALIBRATED BY: RA JONES

13977

16309

HD 0 = 09/25/44

Single Shell Tank
Calibration Record

ANALYTE: SRY90

PROCEDURE: LQ-508-002 REVISION: A-1

INSTRUMENT: Detector #10 PROPERTY NUMBER: WA45242

TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801

DATE: May 21, 1989

CALIBRATION STANDARD ID: 48B16T, 48B16U, 48B16TV, 48B16G, 48B16J, 48B16L

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Efficiency
SST-1 3 Rev. (Draft) 9/15/90 Short Interim
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AVERAGE, 1" =

STANDARD
ID

AVERAGE, 2" =

STANDARD
ID

36B40A6
36840B6
36840C5

STANDARD
ID

48816B
48B16D
48B16E

48816G
48B16J
48B16L

STANDARD
ID

48B16B
48B16D
48B16TE

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

SIZE

1
1
1

2
2
2

0.4694 +/- @95%

0.4005 +/- @95%

84166
108714
200713

62802
101782
198242

84768
109687
210979

61690
101676
197051

DECAY DECAY CORR
CORR CPM

1.16
1.16
1.16

0.0171

19610
25299
48450

3.64 %

DECAY DECAY CORR
CORR CPM

1.16
1.16
1.16

0.0101

14514
23686
45636

2.52 %

DECAY DECAY CORR
CORR CPM

0 1.16
0 1.16
0 1.16

83389
109090
211700

63053
101546
195835

EFFICIENCY

0.4793
0.4630
0.4659

ON 05/21/89

EFFICIENCY

0.3948
0.4016
0.4049

ON 05/21/89

EFFICIENCY

0
0
0

ERR
ERR
ERR

AVERAGE, 5" =

NEW EFFS FOR DET

ERR +/- @95%

10 SrY-90

ERR

1" =

ERR % ON 05/21/89

0.4694 2" = 0.4005

ERR

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002
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DATE

84795
107308
208878

62088
102092
192834

05/21/89
05/21/89
05/21/89

05/21/89
05/21/89
05/21/89

SIZE STD
VALUE

1"
1"
1"

AVE
CPM

16834
21718
41592

40910
54640

104000

48B16G
48816J
48B16L

STD
VALUE

36760
58980

112700

2"
2"
2"

AVE
CPM

12460
20333
39176

STD
VALUE

AVE
CPM

5 1
5"
5"

0
0
0

5"1 =
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WATER DIGESTION TEST ANALYSIS
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Single Shell Tank Project Water Digestion
Units For Samples Are Wet Weight

Tank:
Customer ID:

241-U-10
Core 13 Composite

Standard Blank

Laboratory ID:

Water Digestion I

Laboratory ID:

Ph

Laboratory ID:
Flouride

Chloride

Nitrate
Phosphate

Sulfate

Laboratory ID:
Total organic Carbon

Laboratory ID:
Amoni a

Laboratory ID:

Carbonate

Laboratory ID:
Nitrite

Laboratory ID:

Total Alpha

Total Beta

Laboratory ID:

Gea Cs-137

Laboratory ID:

Americium 241

Laboratory ID:

Plutonium

Laboratory ID:
Carbon 14

Laboratory ID:
Iodine 129

Laboratory
Strontium

Laboratory

Technetium

Laboratory

Tritium

ID:
90

ID:
99

ID:

Laboratory ID:
Mercury

Laboratory ID:
Water Digestion II

Laboratory ID:

Arsenic 2nd Leach

Laboratory ID:
Selenium 2nd Leach

Fl077

100.80%

F1053
106.80%
102.90%
101.30%
103.40%
96.50%

F1077
95.50%

F1077
95.50%

F 1077
104.10%

F1077
99.60%

F 1077
103.40%
103.80%

F1076
103.70%

F1047
105.90%

F1047
105.60%

F 1077

94.20%

F 1077
110.70%

F 107

88.60%

Fl07

121.00%

F1077
95.00%

F 1077

96.00%

F1077
100.30%

F 1077
107.30%

F1078
complete

F1078
9.73

F1054
<1.OOE-01 ppm
<1.00E-01 ppm
<1.00 ppm
<1.00 ppm
<1.00 ppm

F1078
3.90 ug

F1078
<4.04E+01 ppm

F1078
2.70 ug

F1078

<3.59E-01 ppm

F1078
1.01E-02 uic/L

8.34E-01 uci/L

F1078

<6.28E-02 uic/L

F1048
<2.28E-02 uci/L

F1048

<8.29E-03 uci/L

F1078

<1.13E-03 uci/L

F1078
<8.60E-02 uic/L

Sample

F1079
8.33 g/L

F1079
11.64

F1079
4.99E+03 ug/g

9.41E+02 ug/g
5.88E+04 ug/g

2.32E+04 ug/g

1.21E+04 ug/g

F1079

1.31E+02 ug/g

F1079

<4.85E+03 ug/g

F1079
9.48E+03 ug/g

F1079
1.17E+04 ug/g

F1079

<2.99E-03 uci/g
1.93E+01 uci/g

F1079
9.29 uci/g

F1079

<1.58E-03 uci/g

F1079

<7.66E-04 uci/g

F1079

5.89E-04 uci/g

F1079

<7.92E-03 uci/g

F1078 F1079
4.40E-03 uci/L 5.94E-02 uci/g

F1078 F1079
1.97E-02 uci/L 5.92E-03 uci/g

F1078 F1079

<9.01E-03 uci/L 2.29E-03 uci/g

F1060 F1079

<1.OOE-02 ppm <1.20E-02 ug/g

F1078 F1079

Complete 10.18 g/L

F1078 F1079

<5.OOE-03 ppm <4.91E-01 ug/g

F1078 F1079

<5.OOE-03 ppm <4.91E-01 ug/g

Spike of StandardDigestion
Sample

F1080

11.19

F1080

11.71

F1080

3.55E+03
9.03E+02

6.14E+04

7.04E+03

5.16E+03

F1080
2.46E+02

F1080

<3.61E+03

F1080

7.15E+03

F1080

1.24E+04

F1080
<2.23E-03

1.37

F1080

9.20

F1080

<1.30E-03

F1080

<5.77E-04

F1080

4.08E-04

F1080

<5.09E-03

F1080

3.32E-02

F1080

5.94E-03

F1080
1.76E-03

F1080

2.28E-02

F1080
10.05

F1080

<4.98E-01

F1080
<4.98E-01

* Analysis Was Not Run.

Sample

F1081
g/L 10.02

N/A
N/A

F1057

ppm 110.40%
ug/g 119.80%
ug/g 106.50%
ug/g 10.40%

ug/g 105.50%

F1081
ug/g 95.75%

F1081

ug/g 103.30%

F1081
ug/g 87.00%

F1081

ug/g 82.10%

F1081
uci/g *

uci/g *

F1075
uci/g 104.00%

F1075
uci/g 101.30%

F1081
uci/g 101.70%

F1081
uci/g 91.50%

F1081
uci/g 139.30%

F1081
uci/g 93.50%

F1081
uci/g 115.40%

F1225
uic/g 93.50%

F1087

ug/g 95.45%

F1081
g/L 10.09

F1081
ug/g 95.90%

F1081
ug/g 83.10%

g/L

Sample

F1082
100.90%

F1082
104.50%
96.99%
103.40%
106.80%
93.80%

F1082
95.70%

F1082
101.80%

F1082
103.90%

F1082
100.80%

F1082
106.80%
104.50%

F1077
102.40%

F1076
106.60%

F1082
98.10%

F1082
96.20%

F1082
115.30%

F1082
90.90%

F1082
101.80%

F1226
90.20%

F1082
96.00%

F1082
94.70%

F1082
86.10%



ICP Results DATA SUMMARY

Date Analyzed:
Procedure:
Analyst:

Digestion

Procedure:

Instrument

Starting
LMCS

Standard

Aluminum
Antimony

Arsenic
Beryllium
Bismuth
Boron

Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper

Europium

Iron
Lanthanum
Lead

Lithium
Magnesium

Manganese
Mercury
Molybdenum
Neodymium

Nickel
Phosphorous

Potassium

Samarium
Selenium

Silicon

Silver
Sodium
Strontium

Sulfur

Tantalum

Thallium

Thorium

Tin

Titanium
Uranium

Vanadium
Zinc

Zirconium

JULY 5, 1990
LA-505-151/A-0
J. A. WHITE
Acid Digestion
LA-505-159/A-0

Acid
Digest.

LMCS
Standard

101.82%
100.44%
108.11%
107.78%
106.64%
102.86%
102.99%
105.87%
95.15%
91.10%
99.92%

105.16%
96.28%

107.32%
93.26%

104.98%
102.49%
108.06%
104.07%
102.07%
97.66%
94.09%

102.37%
101.22%
102.16%
102.58%
98.44%
92.11%

105.98%
101.94%
106.49%
99.11%
96.19%

100.40%
101.72%
98.80%

102.44%
102.64%
101.30%
104.05%
97.13%

Acid Digested Sample
Reagent Blank
Sample Core 13

Duplicate Core 13
Spike of Core 13

Acid Digested Standard

Reagent

BLANK

ppm

1.64
0.73 LT
0.23 LT
0.01
0.83 LT
2.77
0.02 LT
0.93
1.98 LT

-0.10 LT
1.26
0.14 LT
0.04
0.14
0.18 LT
1.87
0.10
0.27
0.01 LT
0.14
0.06 LT
0.15 LT
0.13 LT
0.34 LT
2.36 LT
2.62
0.89 LT
2.40
0.16 LT
5.07
0.03
0.36
0.20 LT
3.16
2.04
0.10 LT
0.08

13.83 LT
0.11 LT
0.04
0.23 LT

Wet
Weight
Sample

ug/g

3009
93 LT
35 LT

1
111 LT
226

3 LT
21

209 LT
740

25 LT
18 LT
5

18

18 LT
177
10
90

1 LT
15

12

11 LT
18 LT

2956
308 LT
273
267

1111
19 LT

63099
3

777
35 LT

418
161

14 LT
10

1487 LT
21

7
27

Wet
Weight
Sample

Duplicate

ug/g

2657

0 LT
27 LT

0 LT
72 LT

231
1 LT

24

122 LT
727

-108 LT
12 LT
3 LT
16
-2 LT
41 LT
6

75

0 LT
11

7 LT
-16 LT

13 LT
2720

140 LT
147 LT
276

1075
11 LT

62398
2

744
15 LT

298
69

13 LT
7

883 LT
10 LT
6

17 LT

LT: Less Than

NC: Not Calibrated
NOT CALC: Not Calculated

# Instrument Standards Outside Control Limits

NONE
F1078
F1079
F1080
F1081
NONE

Spike
Recovery

LMCS
ACID

Digestion

Closing
LMCS

Standard

101.23%

102.04%
107.87%

106.53%

104.90%

103.33%
104.43%

106.39%

95.92%

91.99%
101.37%

105.56%

97.04%

107.96%

92.60%
103.96%
101.51%
108.52%
105.21%

101.87%

97.21%
97.01%
103.56%

102.61%

103.45%

99.10%
97.98%

91.68%
105.48%
101.85%
106.83%

99.05%
95.38%

99.24%
100.39%
100.02%

102.39%

98.58%

100.55%
104.80%

97.38%

65.23%
105.78%
115.80%
111.93%
130.12%
113.21%
107.30%
112.38%
109.62%
278.95%
95.96%

114.38%
97.27%

700.63%
92.04%
75.50%

102.25%
105.04%
134.61%
101.67%
114.41%
98.30%

364.87%
115.60%
119.19%
73.87%

134.31%
118.28%
105.76%

NOT CALC.
108.61%

100.83%
102.75%

111.40%
99.04%

107.00%

109.49%

153.50%

106.34%
111.50%

102.96%
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Single Shell Tank Project Water Digestion
Results of the Laboratory Digestion

Tank:
Customer ID:

Laboratory ID:
Water Digestion I

Laboratory ID:
Ph

Laboratory ID:

Flouride
Chloride

Nitrate
Phosphate

Sulfate

Laboratory ID:
Total Organic Carbon

Laboratory ID:

Ammonia

Laboratory ID:

Carbonate

Laboratory ID:

Nitrite

Laboratory ID:
Total Alpha
Total Beta

Laboratory ID:

Gea Cs-137

Laboratory ID:

Americi um 241

Laboratory ID:

Plutonium

Laboratory ID:

Carbon 14

Laboratory ID:

Iodine 129

Laboratory ID:
Strontium 90

Laboratory ID:
Technetium 99

Laboratory ID:
Tr it i um

Laboratory ID:
Mercury

Laboratory ID:
Water Digestion II

Laboratory ID:
Arsenic 2nd Leach

Laboratory ID:
Selenium 2nd Leach

241-U-10
Core 13 Composite

Standard Blank

F1077

100.80%

F1053
106.80%
102.90%
101.30%
103.40%
96.50%

F1077
95.50%

F1077

95.50%

F1077

104.10%

F1077

99.60%

F1077
103.40%
103.80%

F1076
103.70%

F1047
105.99%

F1078
Complete

F1078
9.73

F1054
<1 .OOE-01
<1 .OOE-01

<1.00

<1.00
<1.00

F1078
3.90

F1078
<4.04E+01

F1078
2.70

F1078
<3.59E-01

F1078
1 .01E-02
8.34E-01

F1078
<6.28E-02

F1048
<2.28E-02

F1047 F1048
105.60% <8.29E-03

F1077
94.20%

F1077
110.70%

F1077

88.60%

F1077
121.00%

F1077
95.00%

F1077

96.00%

F 1077

100.30%

F1077
107.30%

F1078
<1.13E-03

F1078
<8.60E-02

F1078

4.40E-03

F1078
1.97E-02

F1078
<9.01E-03

F1060
<1 .OOE-02

F1078
Complete

F1078
<5.OOE-03

F1078

<5.OOE-03

Sample

F1079
8.33 g/L

F1079
11.64

F1079

ppm 4.16E+01 ppm

ppm 7.84 ppm

ppm 4.90E+02 ppm

ppm 1.93E+02 ppm

ppm 1.01E+02 ppm

F1079
ug 1.09E-03 g/L

F1079

ppm <4.04E+01 pm

F1079

ug 7.90E-02 g/L

F1079

ppm 9.76E+01 ppm

F1079

uci/L <2.49E-02 uci/L

uci/L 1.61E+02 uci/L

F1079

uci/L 7.74E+01 uci/L

F1079

uci/L <1.32E-02 uci/L

F1079

uci/L <6.38E-03 uci/L

F1079
uci/L 4.91E-03 uci/L

F1079

uci/L <6.60E-02 uci/L

F1079
uci/L 4.95E-01 uci/L

F1079
uci/L 4.93E-02 uci/L

F1079

uci/L 1.91E-02 uci/L

F1079

ppm <1.OOE-04 ppm

F1079

10.18 g/L

F1079

ppm <5.OOE-03 ppm

F1079

ppm <5.OOE-03 ppm

Digestion
Sample

F1080

11.19 g/L

F1080
11.71

F1080
3.97E+01 ppm

1.01E+01 ppm

6.87E+02 ppm
7.88E+01 ppm

5.77E+01 ppm

F1080

2.75E-03 g/L

F1080

<4.04E+01 ppm

F1080

8.OOE-02 g/L

F1080

1.39E+02 ppm

F1080

<2.49E-02 uci/L
1.53E+02 uci/L

F1080

1.03E+02 uci/L

F1080

<1.45E-02 uci/L

F1080

<6.46E-03 uci/L

F1080
4.57E-03 uci/L

F1080

<5.70E-02 uci/L

F1080
3.72E-01 uci/L

F1080

6.65E-02 uci/L

F1080

1.97E-02 uci/L

F1080

2.55E-04 ppm

F1080

10.05 g/L

F1080

<5.OOE-03 ppm

F1080
<5.OOE-03 ppm

205 * Analysis Was Not Run

Spike of
Sanple

F1081
10.02

N/A
N/A

F1057
110.40%
119.80%
106.50%
110.40%
105.50%

F1081
95.75%

F1081
103.30%

F1081
87.00%

F1081
82.10%

F1081
*

*

F1075
104.00%

F1075
101.30%

F1081
101.70%

F1081
91.50%

F1081
139.30%

F1081
93.50%

F1081
115.40%

F1225
93.50%

F1087
95.45%

F1081
10.09

F1081
95.90%

F1081
83.10%

Standard

Sample

F1082

100.90%

F1082

104.50%
96.99%

103.40%

106.80%
93.80%

F1082
95.70%

F1082

101.80%

F1082

103.90%

F1082

100.80%

F1082

106.80%
104.50%

F1077
102.40%

F1076

106.60%

F1082

98.10%

F1082
96.20%

F1082
115.30%

F1082

90.90%

F1082
101.80%

F1226
90.20%

F1082
96.00%

g/L

F1082
94.70%

F1082
86.10%



Analytical Batch

LA1 SEGMENT SERIAL #: F1067

INSTRUMENT N/A

PROCEDURE/REV LA-504-101/A-2

TECHNOLOGIST J. Kunkel

DATE February 22, 1990

TEMPERATURE N/A

STARTING TIME 1330

ENDING TIME N/A

CHEMIST H. S. Rich

DESCRIPTION LAB ID

1 Reagent Blank F1078

2 Sample Comp 13 F1079

3 Duplicate Sample Comp 13 F1080

4 Spike Sample Camp 13 F1081

5

6

7

8

9

10

11

CUSTOMER ID: 000013

Water Digestion I

NOTE: Sample is not spiked
prior to digestion. This
procedure provides a sample to
be spiked later with the
appropriate element.

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIOUOT VOL. & ALIQUOT VOL. OF STD.

N/A

Spike (see note)

SST-102 Rev. I 10/2/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT N/A

PROCEDURE/REV LA-504-101/A-2

TECHNOLOGIST M. Franz

DATE May 30, 1990

TEMPERATURE N/A

STARTING TIME 05-17-90

ENDING TIME 05-30-90

CHEMIST H. S. Rich

DESCRIPTION LAB ID

1 Reagent Blank F1078

2 Sample Comp 13 F1079

3 Duplicate Sample Comp 13 F10BO

4 Spike Sample Comp 13 F1081

5

6

7

8

9

10

11

CUSTOMER ID: 000013

Water Digestion II

NOTE: Sample is not spiked
prior to digestion. This
procedure provides a sample to
be spiked later with the
appropriate element. Analysis
performed on this digestion
will be identified as "2nd
leaching".

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

N/A

Spike (see note)

SST-102 Rev. I 10/2/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT AL10653

PROCEDURE/REV LA-211-102/A-1

TECHNOLOGIST M. Franz

DATE February 27, 1990

TEMPERATURE 24. 2 C

STARTING TIME 1030

ENDING TIME 1230

CHEMIST R. E. Brandt

DESCRIPTION LAB ID

1 Initial LMCS Check Std F1077

2 Reagent Blank F1078

3 Sample Comp 13 F1079

4 Duplicate Sample Comp 13 F1080

5 Final LMCS Check Std F1082

6

7

8

9

10

11

CUSTOMER ID: 000013

pH Analysis of the Water
Digestion.

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 72C1 1B/1 mL 1 mL

SST-102 Rev. I 10/2/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WB24721

PROCEDURE/REV LA-533-105/A-3

TECHNOLOGIST N. E. Wright

DATE March 02, 1990

TEMPERATURE 24 C

STARTING TIME 1230

ENDING TIME 1420

CHEMIST H. S. Rich

DESCRIPTION LAB ID
1 Eluent Blank

2 Initial LMCS Check Std F1053

3 Reagent Blank F1054

4 Sample Comp 12 F1055

5 Duplicate Sample Comp 12 F1056

6 Spike Sample Comp 12 F1057

7 Sample Comp 13 F1079

8 Duplicate Sample Comp 13 F1080

9 Final LMCS Check Std F1082

10

11

CUSTOMER ID: 000013

Ion Chromatograph Analysis
Water Digestion

Dionex 4000

*Chromatogram only

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 6C11HK/100 uL 10.1 ml

Spike 35C9-/300 uL F1055/50 uL 5.3 mL

SST-102 Rev. I 10/2/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Ion Chromatograph

PROCEDURE: LA-533-105 REVISION: A-3

INSTRUMENT: Dionex 4000 PROPERTY NUMBER: WB24721

TECHNOLOGIST: Nora Wright PAYROLL NUMBER: 6B107

DATE: February 27, 1990

CALIBRATION STANDARD ID: 35C9-69 issued February 21, 1990

ANALYTE CONCENTRATION: F 55 C1 67 NO, 596 POL 601 SOL 596 in ppm

TYPE OF CALIBRATION: Quadratic least square fit

COMMENTS: See Attached Sheets

SST-103 Rev. B 9/27/90 Interim
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DIONEX METHOD PARAMETERS - SST.MET

Detector Parameters
Number of Detectors........................................
Detector 1 Type............................................

Report Options
Run Time (minutes)..........................................
Detector 1 real time plot scale............................
Print Report.............. . .................................
Print Replot.... ............................................
AutoScale Replot to Highest Peak...........................
Print Retention Times on Chromatogram......................
List Peaks Not Found in this run...........................
Report Unknowns found in run...............................
Record Raw Data............................................
Raw Data File Name: c:\windows\ai400\data\90022700
Record Result Data.........................................

Integration Parameters
Sampling Rate (seconds).....................................
Peak Threshold (mV or uS/data pt interval)..................
Starting Peak Width (seconds)...............................
Peak Area Reject...........................................

Integration Timed Events

Time Description

Calibration Parameters

External or Internal Calibration...........................
Calibrate by Area or Height................................
Replace Or Average Calibrations............................
Number Of Levels for Calibration...........................
Calibration fit type.......................................
Response Factor for unknown peaks..........................
Default Injection Volume...................................
Default Dilution Factor....................................
Area Reject for Reference Peaks...............................
Percent Re ten tion Time Window for Reference Peaks ...........

External
Height
Replace
6
Duadratic

1. 0
1000
5.0O

1
CDM

11. 50
20.(0
Yes
Yes
Yes
Yes
No
Yes
Yes

No

0.20
0. 400
10. 0
1000
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Component # 1 FLUORIDE Retention Time 0.97
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET Wi
Least Squares Slope = 3.44350E-004
Least Squares Intercept = 2.72767E-002
Ka -2. 68106E-009

Level Amount Area Height

I 1.097S0E-001 1421 251
2 2.-7360OE-001 3700 712
3 5.44550E-001 8466 1502
4 1.07043E+000 21464 3149
5 2.11538E+000 39419 6374
6 4.07407E+000 88838 13086

Component # 2 CHLORIDE Retention Time 1.52
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 6.72090E-004
Least Squares Intercept = -5.77210E-002
Ka = -1.4337E-008

idow Size

Window Size

Level Amount Area Height

1 1.33730E-001 1212 219
2 3.33330E-001 420-r 624
3 6.63360E-001 7962 1150
4 1.31373E+000 16558 2147
5 2. 57692E+000 28603 4281
6 4.96296E+000 60441 9327

Component # 3 NITRITE Retention Time 1.67
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET Window Size
Least Squares Slope = 9.23046E-004
Least Squares Intercept = 3.10460E-001
Ka = 1. 72129E-009

Level Amount Area Height

1 1.19960E+000 7964 1145
2 2.99000E+000 21610 2777
3 5.95050E+000 45494 6200
4 1 . 17043E+001 91021 11~705
5 2.39442E+001 184203 24761
6 4 .45105E+001 360269 44180

Component # 4 NITRATE Retention Time 3.50
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET Window Size
Least Squares Slope = 1.98905E-0039T .
Least Squares Intercept = -3.26713E-002
Ka 4.19044E-009

Level Amount Area Height

1 1 . 18960E+000 7134 590
2 2.96517E+000 17924 1477
3 5.90099E+000 30591 3012
4 1 . 16063E+001 78261. 5849
5 2.29310E+001 16B437 11234
6 4 . 41480E+001 344772 21259

212



Component 0 5 PHOSPHATE Rte 1tion Time 5.=
Reference Peak C:\WINDOWS\AI400\1ETHOW\SST.MET
Least Squares Slope 5.36024E-0 Q:
Least Squares Intercept 7.83261E-0 
Ka =- -6 .77729E-013 3

W nwow hize

Level Amoun-t Area Height-

I 1.19960E+000- )32i "...I 1
2 2.99000E+0o0 850L, 5M.)
1 5.95050E+000 20705 1126
4 1.17843E+001 3927 220:3
5 2.39442E+001 83231- 4723I
6 4 .4 5105E+001 1739: 9434

Component #: 6 SULFATE Rotent i.on
Reforenc Peak C:\WINDOW\A1400MI II
L..ast Squares Slope = 2.19670E-tY .
Least Squares Intercept = 3.76050E-0":1
Ka =-- -9.49801E-..)-

Level Amount Area Height

1 1 .. 1960E+000 87Y. 477
2 2.. 296517E+000 2097', 1141
3 5.,,90099E+000 4909(: 250'7,
4 1.16863E+001 1002M. 515C)
5 2.29110E+001 21201C 10871
6 4 .41480E+001 44017E 22002

Component 7 Oxalate Retenl ion Time
Reference Peak FLUORIDE win)ow size
Least Squares Slope = O.OOOOOE+(O(:
Least Squares Intercept = 0.0000E +Y.
Ka := 0.00000E+(i

9. 77
1. A

Level AmounL A crca I...i. qh t:

I 0.00000E+O0)
2 0. 00 0E+i)) (
3 0.00000E+000 9
4 9. ((9E+00 ()
5 0 . LO (E+00-- )
6 0 . C OOE+000 9099 548
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W r (low Ki zc.
Time 6.70
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IC Control File: C:\WINDOWS\AI400\METHOD\GROUTO1.TE

Step Time Description

nit CDM AutoOffset Off
Init CDM Recorder Mark OFF
Init CDM Temp. Comp. = 1.7 / Deg C
Init CDM Recorder Range = 1.000 uS
Init CDM Cell ON
Init CMA Heater = 25 Deg. C
Init Valve A ON
Init Valve B ON
Init Inject Valve OFF
Init CIM Relay 1 OFF
Init CIM Relay 2 OFF
Init CIM AC 1 OFF
Init CIM AC 2 OFF
Init GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset ON

1 0.0 CDM AutoOffset ON
1 0.0 GPM Reset OFF
2 0.1 Inject Valve ON
2 0.1 GPM Run Gradient Clock

: .0 Inject Valve OFF
4 . CIM Relay I ON
5 4.0 CIM Relay 1 OFF

GpmFile: C:\WINDOWS\AI400\METHOD\GROUTOI.GPM
L...o Pressure Limit = 20C)
Hi Prebs'ure Limit = 2000
Elu.ant 1 - DI WATER
Er1uant 2 - 1ICARDONATE
Eluant 3 - CARBONATE
Eluant 4 -

Time Flow %1 .2 .3 %4 Comment

0.0 2.0 04 0 0 C
15.8 2.0 04 8 B 0
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141390 I

Response

0

10260

Response

0

48610

Response

0

23330

Response

0

0 Concentrabon(ugfjmi) 5.45

0 Concentratioinugirml) 48.9

-- ~

u Concentrationugirmij

Concentraionug/ml)

704

Corponent: HITRATE
Fit T pe: Ciadratic
Con = (4.1 90442e-I0t * Arcr )+

(1.3:i 847--003 * Re- P J+ -0.037

Corr:ionent. CHORJE
Fit T pe: Quadr tic
Con = -. 4S03 2e-108 Resra)+

( 6.72 337-004 0 Rezp J+ -0.057:

326

Corf'onEnt: HITI4TE
Fi T Pe: 0 jadtic
Con. = 1.7211-1e-C03 x 3espi )+
9.2' 533r-004 Reap )+ i.310I

215

Fit T: ie: O.uAdr ic
Con( = f .6*171:e-00i P RFsr )+
3.44 ;4A1!-004 1 Resj )+ 1.027

4.48148

..H'



10380

Response

0

24200

Response

0
Concentraton(ugimil)

0 Concentrauon(ug/ml) 48.9

48.5628

Component: PHOSPHATE
Fit Type: Quadratic
Conc = (-6.778298e-008 N Respz 1+

(5.360356e-003 V Resp )+ 0.0076

704

Component: SULFATE
Fit Type: Quadrabc
Conc = -9.498013e-003 N Respz )+

(2.1 96780e-003 M Resp )+ 0.3768

0

216
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DATA REPROCESSED ON Wed Oct 10 13:09:55 1990

Sample Name: AUTOCALlR Date: Tue Feb 27 11:40:26 1990
Data File : A:\90022700.DO3
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 3 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 0 1 3451 5Hz 0.00 11.50 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code

1 0.98 FLUORIDE 0.110 251 1421 1 0.00
2 1.53 CHLORIDE 0.134 219 1212 1 0.00
3 1.87 NITRITE 1.200 1145 7964 1 0.00
4 3.48 0.000 607 6951 1
5 5.32 PHOSPHATE 1.200 213 3324 1 0.00
6 6.55 SULFATE 1.190 477 8716 1 0.00

File: A:\90022700.D03 Sample: AUTOCALIR

1.800

1.550

1.300

1.050

0.800

0.550

0.300

0.050

-0.200

NITRITE

FLUORBEORI[

I I I

Unknown

SULFATE

PHOSPHATE

I II I I I I I I I IT - - 1
5.00 10.00

Minutes
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DATA REPROCESSED ON Wed Oct 10 13:11:30 1990

Sample Name: AUTOCAL2R Date: Tue Feb 27 11:52:47 1990
Data File : A:\90022700.DO4
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 4 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
------------------------------------------------------------------------

External 0 1 3450 5Hz 0.00 11.50 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code
-------------------------------------------------------------------------------------

1 0.97 FLUORIDE 0.274 712 3780 1 0.00
2 1.30 0.000 231 2059 2
3 1.53 CHLORIDE 0.333 624 4276 2 0.00
4 1.85 NITRITE 2.990 2777 21609 2 0.00
5 3.45 NITRATE 2.965 1477 17924 1 0.00
6 5.32 PHOSPHATE 2.990 525 8508 1 0.00
7 6.57 SULFATE 2.965 1149 20979 1 0.00

File: A:\90022700.DO4 Sample: AUTOCAL2R

5.000

4.500

4.000

3.500
NITRITE

3.000

2.500

2.000

1.500

1.000

0.500

0.000

FLUORIDE
CHLORI

nknown

NITRATE

SULFATE

PHOSPHATE

-0.500

0.00
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DATA REPROCESSED ON Wed Oct 10 13:07:22 1990

Sample Name: AUTOCAL3R Date: Tue Feb 27 12:05:08 1990
Data File : A:\90022700.DO5
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 5 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 0 1 3450 5Hz 0.00 11.50 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code
---------------------------------------------------------------------------------
1 0.97 FLUORIDE 0.545 1502 8466 2 0.00
2 1.32 0.000 254 2086 2
3 1.52 CHLORIDE 0.663 1150 7962 2 0.00
4 1.87 NITRITE 5.951 6200 45490 2 0.00
5 3.42 NITRATE 5.901 3012 38591 1 0.00
6 5.35 PHOSPHATE 5.951 1176 20755 1 0.00
7 6.58 SULFATE 5.901 2507 49099 1 0.00

File: A:\90022700.D05 Sample: AUTOCAL3R

NITRITE

FLUORIDE

CHLORI[

nknon

NITRATE

V.
SULFATE

PHOSPHATE

-1.000

0.00
i I i I A I i I I I I III I I I I I1

5.00 10.00
Minutes
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DATA REPROCESSED ON Wed Oct 10 13:14:09 1990

Sample Name: AUTOCAL4R Date: Tue Feb 27 12:17:27 1990
Data File : A:\90022700.D06
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 6 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 0 1 3450 5Hz 0.00 11.50 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code

1 0.97 FLUORIDE 1.078 3149 21453 3 0.00
2 1.33 0.000 311 2719 4
3 1.52 CHLORIDE 1.314 2147 16558 2 0.00
4 1.85 NITRITE 11.784 11705 91814 2 0.00
5 3.37 NITRATE 11.686 5849 78261 1 0.00
6 5.33 PHOSPHATE 11.784 2278 39272 1 0.00
7 6.57 SULFATE 11.686 5150 100230 1 0.00

File: A:\90022700.DO6 Sample: AUTOCAL4R

18.000

15.500

NITRITE
13.000

10.500

uS
8.000 NITRATE

SULFATE

5.500 FLUORIDE

CHLORI PHOSPHATE

3.000
nkno n

0.500

-2.000

0.00 5.00 10.00
Minutes
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DATA REPROCESSED ON Wed Oct 10 13:16:18 1990

Sample Name: AUTOCAL5R Date: Tue Feb 27 12:29:47 1990
Data File : A:\90022700.DO7
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 7 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
--------------------------------------------------------------------

External 0 1 3451 5Hz 0.00 11.50 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code
---------------------------------------------------------------------------------
1 0.97 FLUORIDE 2.115 6374 39419 1 0.00
2 1.52 CHLORIDE 2.577 4281 28603 2 0.00
3 1.87 NITRITE 23.944 24761 184274 2 0.00
4 3.30 NITRATE 22.931 11234 168437 1 0.00
5 5.30 PHOSPHATE 23.944 4723 83239 1 0.00
6 6.53 SULFATE 22.931 10871 212010 1 0.00

File: A: \90022700.D07 Sample: AUTOCAL5R

50.000

45.000

40.000

35.000

30.000 NITRITE

25.000

uS
20.000

15.000

10.000 FLUORIDE
1CHLORI

5.000

0.000

-Z .0 0u I I

0.00

NITRATE SULFATE

PHOSPHATE

5.00
Minutes
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DATA REPROCESSED ON Wed Oct 10 13:18:22 1990

Sample Name: AUTOCAL6R Date: Tue Feb 27 12:42:07 1990
Data File : A:\90022700.D08
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 8 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 0 1 3451 5Hz 0.00 11.50 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code

1 0.97 FLUORIDE 4.074 13086 88838 2 0.00
2 1.52 CHLORIDE 4.963 9327 60441 2 0.00
3 1.87 NITRITE 44.519 44188 360269 2 0.00
4 3.22 NITRATE 44.148 21259 344772 1 0.00
5 5.25 PHOSPHATE 44.519 9434 173193 2 0.00
6 6.47 SULFATE 44.148 22002 440178 2 0.00

File: A:\90022700.D08 Sample: AUTOCAL6R

54.500

44.500

34.500

uS 24.500

14. 500

4.500

-5.500

0.00

NITRITE

FLUORIDE

CHLORI

I I I I

NITRATE
SULFATE

PHOSPHATE

5.00
Minutes

10.00
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DIONEX SCHEDULE - A:\90030100.SCI

Inject Sample Name Method Name Data File Volume Dilution Int Std
--------------------------------------------------------------

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

SETUP
BLANK
LMCS/6C11-HK
6358
6359
LMCS/6C11-HK
6373
LMCS/6C11-HK
983
984D
1054-B
1055
1056-D
1057-S
1079
1080-D
LMCS/6C11-HK

c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai

1
1

0
0

101 0
1.11e+003 0
1.11e+003 0
101 0
1.11e+003 0
101 0
51 0
51 0

c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai

0
0
0
0
0
0
0

1
101
101
101
101
101
101
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DATA REPROCESSED ON Wed Oct 10 07:46:05 1990

Sample Name: SETUP Date: Thu Mar 01 11:05:52 1990
Data File : A:\90030100.DO1
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 1 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 1 3450 5Hz 0.00 11.50 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code

1 0.97 FLUORIDE 0.173 424 2146 1 0.00
2 1.52 CHLORIDE 0.139 295 1919 1 0.00
3 3.52 NITRATE 1.461 749 8826 1 0.00
4 5.22 PHOSPHATE 1.379 257 3951 1 0.00
5 6.65 SULFATE 1.639 576 10721 1 0.00

File: A:\90030100.DOJ Sample: SETUP

0.900

0.650

uS
0.400

0.150

-0.100 -

0.00

NITRATE

FLUO RIDE

CHLORIDE

PHOSPHATE
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DATA REPROCESSED ON Wed Oct 10 07:48:39 1990

Sample Name: BLANK Date: Thu Mar 01 11:18:08 1990
Data File : A:\90030100.DO2
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 2 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
--------------------------------------------------------------------

External 1 1 3451 5Hz 0.00 11.50 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code
---------------------------------------------------------------------------------

File: A:\90030100.D02 Sample: BLANK

0.500

0.400

0.300

Unknown

uS 0.200

0.100

0.000

-0.100 i
0.00 5.00 10.00

Minutes
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DATA REPROCESSED ON Wed Oct 10 07:42:56 1990

Sample Name: LMCS/6C11-HK Date: Thu Mar 01 12:31:42 1990
Data File : A:\90030100.D08
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 8 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 101 3450 5Hz 0.00 11.50 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code

1 0.97 FLUORIDE 64.094 1789 9734 1 0.00
2 1.53 CHLORIDE 74.063 1208 7631 1 0.00
3 3.45 NITRATE 606.879 3017 38241 1 0.00
4 5.23 PHOSPHATE 619.300 1159 19386 1 0.00
5 6.67 SULFATE 600.159 2562 49934 1 0.00

File: A:\90030100.D08 Sample: LMCS/6C11-HK

5.000

4.500

4.000

3.500 NITRATE

3.000 SULFATE

2.500
FLUORIDE

uS
2.000

CHLORIDE
1.500 I PHOSPHATE

1.000

0.500

0.000

-0.500

0.00 5.00 10.00
Minutes
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DATA REPROCESSED ON Wed Oct 10 07:54:45 1990

Sample Name: 1054-B Date: Thu Mar 01 13:08:28 1990
Data File : A:\90030100.Dll
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 11 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
--------------------------------------------------------------------

External 1 1 3450 5Hz 0.00 11.50 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code
---------------------------------------------------------------------------------
1 1.53 CHLORIDE 0.092 224 14782 1 0.00

File: A:\90030100.DIJ Sample: 1054-B

uS

0.300

0.050

-0.200

-0.450

CHLORIDE

-0.700

-0.950

-1.200

0.00
I I I I

5.00 10.00
Minutes
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DATA REPROCESSED ON Wed Oct 10 08:00:04 1990

Sample Name: 1079 Date: Thu Mar 01 13:58:00 1990
Data File : A:\90030100.D15
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 15 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
-----------------------------------------------------------------

External 1 101 3450 5Hz 0.00 11.50 1000

Pk.
Num

1
2
3
4
5

Ret Component Concentration Height Area Bl. %Delta
Time Name Code

------------------------------------------------------------------------------
0.97 FLUORIDE 41.615 1127 6884 1 0.00
1.55 CHLORIDE 7.846 202 1289 1 0.00
1.87 NITRITE 118.837 937 6563 1 0.00
3.43 NITRATE 489.758 2441 30912 1 0.00
5.33 PHOSPHATE 193.056 357 5733 1 0.00

File: A:\90030100.D15 Sample: 1079

NITRATE

FLUORIDE

NITRITE

CHLORI 4,
PHOSPHATE

5.000

4.500

4.000

3.500

3.000

2.500

2.000

1.500

1.000

0.500

0.000

-0 .500 II I I I I I I I I I I

0.00 5.00 10.00
Minutes
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DATA REPROCESSED ON Wed Oct 10 08:01:36 1990

Sample Name: 1080-D Date: Thu Mar 01 14:10:17 1990
Data File : A:\90030100.D16
Method : c:\windows\ai400\nethod\sst.met
ACI Address: 1 System : 1 Inject#: 16 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 101 3451 5Hz 0.00 11.50 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Nun Time Name Code

1 0.97 FLUORIDE 39.646 1070 7893 2 0.00
2 1.32 0.000 204 1498 2
3 1.87 NITRITE 155.750 1331 9357 1 0.00
4 3.40 NITRATE 686.841 3409 43907 1 0.00
5 5.20 PHOSPHATE 78.772 144 2262 1 0.00
6 6.75 SULFATE 57.734 89 1496 1 0.00

Fi le: A: \90030100.D16 Sample: 1080-D

5.000

4.500

4.000 NITRATE

3.500

3.000

2.5004

u 2.000 4IRT

FLUORIDE 4

1.500

1.000 "ko"nL'
PHOSPHATE SUFT

0.500

0.000

0.500

0.00 5.00 10.00
Minutes
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DATA REPROCESSED ON Wed Oct 10 07:58:06 1990

Sample Name: 1057-S Date: Thu Mar 01 13:45:39 1990
Data File : A:\90030100.D14
Method : c:\windows\ai4oo\method\sst.met
ACI Address: 1 System : I Inject#: 14 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 101 3450 5Hz 0.00 11.50 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code

1 0.97 FLUORIDE 392.421 12402 84441 2 0.00
2 1.53 CHLORIDE 438.614 7864 49052 2 0.00
3 1.87 NITRITE 127.028 1024 8049 2 0.00
4 3.27 NITRATE 3777.516 18121 291857 1 -6.67
5 5.20 PHOSPHATE 3897.200 8008 145501 1 0.00
6 6.63 SULFATE 3392.885 16264 328014 1 0.00
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PHOSPHATECHLORIDE

-ITRITE

+!

*

+'

File: A:\90030100.D]4 Sample: 1057-S

20.400

17.900

15.400

12.900

10.400

NITRATE

SULFATE

FLUORIDE

us

7.900

5.400

2.900

0.400 I

00

-2.100

0. 10.00
s

5.00
Minute



DATA REPROCESSED ON Wed Oct 10 08:03:09 1990

Sample Name: LMCS/6C11-HK Date: Thu Mar 01 14:22:36 1990
Data File : A:\90030100.D17
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 17 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
--------------------------------------------------------------------

External 1 101 3450 5Hz 0.00 11.50 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code
---------------------------------------------------------------------------------
1 0.97 FLUORIDE 62.722 1748 9609 1 0.00
2 1.52 CHLORIDE 69.837 1142 7887 1 0.00
3 3.42 NITRATE 619.259 3078 39454 1 0.00
4 5.27 PHOSPHATE 639.533 1198 21203 1 0.00
5 6.68 SULFATE 583.682 2486 48498 1 0.00

File: A:\90030100.D17 Sample: LMCS/6C11-HK

NITRATE

FLUORIDE

CHLORIDE

SULFATE

PHOSPHATE

10.00
Minutes

5.00

uS

5.000

4.500

4.000

3.500

3.000

2.500

2.000

1.500

1.000

0.500

0.000 .

-0.500

0. 00

231



Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WB39939

PROCEDURE/REv LA-505-151/A-0

TECHNOLOGIST J. A. White

DATE July 05, 1990

TEMPERATURE N/A

STARTING TIME 0745

ENDING TIME 1445

CHEMIST S. A. Jones

DESCRIPTION LAB ID

1 Initial LMCS Check Std N/A

2 Reagent Blank F1077

3 Sample Comp 13 F1078

4 Duplicate Sample Comp 13 F1080

5 Spike Sample Comp 13 F1081

6 Final LMCS Check Std N/A

7

8

9

10

11

CUSTOMER ID: 000013

ICP
Water Digestion

No inter-element corrections
were performed on this data.

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 78C1 1S/3.0 mL 87B38A/3.0 mL 77CI 1 R/3.0 mL 3.0 mL

Spike 78C11 /1.0 mL 87B38A/1.0 mL 77C11R/3.0 mL

spike cont 50.0 mL

SST-102 Rev. I 10/2/90 Interim
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RAW DATA SUMMARY

Date Analyzed:

Procedure:

Analyst:

Digestion
Procedure:

Aluminum
Antimony

Arsenic
Bar i um
Beryllium
Bismuth
Boron

Cadmi urn
Calcium

Cer i um
Chromium
Cobal t

Copper
Europium

Iron
Lanthanum

Lead
Lithium
Magnesium
Manganese

Mercury
Molybdenum

Neodymium
Nickel

Phosphorous

Potassium
Samarium

Selenium

Silicon

Silver

Sodium

Strontium

Sulfur

Tantalum
Thallium

Thorium

Tin

Titanium
Tungsten

Uranium
Vanadium
Zinc

Zirconium

JULY 5, 1990
LA-505-151/A-0
J. A. WHITE

Acid Digestion
LA-505-159/A-0

Instrument Acid
Starting Digest.

LMCS LMCS
Standard Standard

101.82%
100.44%
108.11%
110.52% #
107.78%
106.64%
102.86%
102.99%
105.87%
95.15%
91.10%
99.92%

105.16%
96.28%

107.32%
93.26%

104.98%
102.49%
108.06%
104.07%
102.07%
97.66%
94.09%

102.37%
101.22%
102.16%
102.58%
98.44%
92.11%

105.98%
101.94%
106.49%
99.11%
96.19%

100.40%
101.72%
98.80%

102.44%
72.39% #

102.64%
101.30%
104.05%
97.13%

Acid Digested Sample

Reagent Blank
Sample Core 13

Duplicate Core 13
Spike of Core 13

Acid Digested Standard

Reagent
BLANK

ppm

1.64
0.73 LT
0.23 LT
0.07

0.01

0.83 LT
2.77

0.02 LT

0.93

1.98 LT
-0.10 LT
1.26
0.14 LT
0.04
0.14
0.18 LT
1.87
0.10

0.27

0.01 LT
0.14
0.06 LT
0.15 LT
0.13 LT
0.34 LT
2.36 LT
2.62
0.89 LT
2.40

0.16 LT
5.07
0.03

0.36
0.20 LT
3.16

2.04

0.10 LT
0.08
0.24 LT
13.83 LT
0.11 LT
0.04

0.23 LT

Wet
Weight
Sample

ug/g

3009
93 LT
35 LT
7

1
111 LT
226

3 LT
21

209 LT
740

25 LT
18 LT
5
18

18 LT
177
10

90

1 LT
15

12

11 L T
18 LT

2956
308 LT
273
267

1111
19 LT

63099
3

777
35 LT

418
161

14 LT
10

55

1487 LT
21
7

27

Wet
Weight
Sample

Duplicate

ug/g

2657

0 LT
27 LT
4 LT
0 LT

72 LT
231

1 LT
24

122 LT
727

-108 LT
12 LT
3 LT
16

-2 LT
41 LT
6

75

0 LT
11

7 LT
-16 LT
13 LT

2720

140 LT
147 LT
276

1075

11 LT
62398

2
744

15 LT
298

69

13 LT
7

36 LT
883 LT
10 LT
6

17 LT

LT: Less Than

NC: Not Calibrated

NOT CALC: Not Calculated
# Instrument Standards outside
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NONE
F1078
F1079
F1080
F1081
NONE

LMCS
ACID

Digestion
Spike

Recovery

65.23%

105.78%

115.80%

112.39%

111.93%
130.12%

113.21%

107.30%

112.38%
109.62%

278.95%

95.96%
114.38%

97.27%
700.63%
92.04%

75.50%
102.25%

105.04%
134.61%

101.67%
114.41%

98.30%

364.87%

115.60%

119.19%
73.87%

134.31%
118.28%

105.76%

NOT CALC.

108.61%

100.83%

102.75%

111.40%

99.04%

107.00%
109.49%

77.91%

153.50%

106.34%
111.50%

102.96%

Closing
LMCS

Standard

101.23%

102.04%

107.87%
110.96% #
106.53%

104.90%

103.33%

104.43%

106.39%
95.92%

91.99%
101.37%

105.56%

97.04%
107.96%
92.60%

103.96%
101.51%
108.52%

105.21%
101.87%
97.21%

97.01%

103.56%
102.61%

103.45%

99.10%

97.98%

91.68%

105.48%
101.85%

106.83%

99.05%

95.38%

99.24%
100.39%

100.02%

102.39%

72.16% #

98.58%
100.55%

104.80%

97.38%

ICP Results

Control Limits



ICP Results Raw Data Report
Page 1 of 4

Acid Digested Sample NONE
Date Analyzed: JULY 5, 1990 Reagent Blank F1078
Procedure: LA-505-151/A-0 Sample Core 13 F1079
Analyst: J. A. WHITE Duplicate Core 13 F1080
Digestion Acid Digestion Spike of Core 13 F1081
Procedure: LA-505-159/A-0 Acid Digested Standard NONE

Digestion 0.01018
Weight 1.02

Volume 100.00

Starting LMCS Acid Reagent Sample Sample
LMCS Standard Acid Digestion Blank

Instrument Recovery Digestion Standard Dilution Dilution
Standard Standard Recovery Three Two

ppm % ppm % ppm ppm ppm

SST-1 SST-2 SST-3

Aluminum 10.18 101.82% NA 1.64

Antimony 10.04 100.44% NA 0.73 LT
Arsenic 21.62 108.11% NA 0.23 LT
Barium 11.05 110.52% # NA 0.07

Beryllium 4.31 107.78% NA 0.01

Bismuth 5.33 106.64% NA 0.83 LT
Boron 10.29 102.86% NA 2.77

Cadmium 10.30 102.99% NA 0.02 LT
Calcium 10.59 105.87% NA 0.93

Cerium 9.52 95.15% NA 1.98 LT
Chromium 9.11 91.10% NA -0.10 LT
Cobalt 9.99 99.92% NA 1.26

Copper 10.52 105.16% NA 0.14 LT
Europium 4.81 96.28% NA 0.04

Iron 10.73 107.32% NA 0.14

Lanthanum 4.66 93.26% NA 0.18 LT
Lead 5.25 104.98% NA 1.87

Lithium 10.25 102.49% NA 0.10
Magnesium 10.81 108.06% NA 0.27

Manganese 10.41 104.07% NA 0.01 LT
Mercury 10.21 102.07% NA 0.14

Molybdenum 9.77 97.66% NA 0.06 LT
Neodymium 9.41 94.09% NA 0.15 LT
Nickel 10.24 102.37% NA 0.13 LT
Phosphorous 10.12 101.22% NA 0.34 LT
Potassium 10.22 102.16% NA 2.36 LT
Samarium 5.13 102.58% NA 2.62

Selenium 19.69 98.44% NA 0.89 LT
Silicon 9.21 92.11% NA 2.40

Silver 5.30 105.98% NA 0.16 LT

Sodium 10.19 101.94% NA 5.07

Strontium 10.65 106.49% NA 0.03

Sulfur 19.82 99.11% NA 0.36

Tantalum 9.62 96.19% NA 0.20 LT

Thallium 20.08 100.40% NA 3.16

Thorium 25.43 101.72% NA 2.04

Tin 4.94 98.80% NA 0.10 LT
Titanium 10.24 102.44% NA 0.08

Tungsten 7.24 72.39% # NA 0.24 LT
Uranium 25.66 102.64% NA 13.83 LT

Vanadium 4.05 101.30% NA 0.11 LT
Zinc 10.41 104.05% NA 0.04

Zirconium 9.71 97.13% NA 0.23 LT

Dilution 1.00 1.00 1.00 1.00 11.00

Factor



ICP Results Raw Data Report

L Digestion
Weight
Volume

Sample Sample
Duplicate

ilution Dilution
One Three

ppm ppm

0.01005 g/mL

1.00 g
100.00 ml.
Sample Sample

Duplicate Duplicate

Dilution Dilution
Two One

ppm ppm

30.62
0.94 LT
0.36 LT
0.07
0.01
1.13 LT
2.30
0.03 LT
0.21
2.12 LT
7.54
0.25 LT
0.18 LT
0.05
0.19
0.18 LT
1.80
0.10
0.92
0.01 LT
0.15
0.12
0.12 LT
0.18 LT

30.08
3.14 LT
2.78
2.72

11.30
0.19 LT

642.10
0.03
7.90
0.35 LT
4.26
1.63
0.14 LT
0.10
0.56

15.14 LT
0.21
0.07
0.28

11.00

Digestion
Weight
Volume

Spike of
Sample

Dilution

Three

ppm

0.01009 g/mL
1.01 g

100.00 ml
Spike of Spike of

Sample Sample
Dilution Dilution

Two One

ppm ppm

26.69
0.00 LT

0.27 LT
0.04 LT
0.00 LT
0.72 LT
2.32
0.01 LT
0.24
1.22 LT
7.31

-1.09 LT
0.12 LT
0.03 LT
0.16

-0.02 LT
0.42 LT
0.06
0.76
0.01 LT
0.11
0.07 LT

-0.16 LT
0.13 LT

27.33
1.41 LT
1.48 LT
2.78

10.80
0.11 LT

626.85
0.02
7.48
0.15 LT
2.99
0.69
0.13 LT
0.07
0.36 LT
8.87 LT
0.10 LT
0.06
0.17 LT

36.88
10.58
23.16
11.31
4.49
6.51

13.61
10.73
11.45
10.96
35.37
9.60

11.44
4.92

70.25
4.60
5.56

10.33
11.41
13.46
10.32
11.56
9.83

36.49
41.39
11.92
6.45

29.56
23.03
5.29

634.07
10.89
28.00
10.28
26.50
26.38
5.35

11.05
8.34

38.38
4.46

11.22
10.57

11.00 14.00

Page 2 of 4

g/m

g
ml.

D

Aluminum
Antimony
Arsenic
Barium
Beryllium

Bismuth

Boron

Cadmium

Calcium
Cerium

Chromium
Cobalt

Copper
Europium
Iron

Lanthanum
Lead

Lithium
Magnesium
Manganese

Mercury

Molybdenum
Neodymium

Nickel

Phosphorous
Potassium

Samarium
Selenium
Silicon

Silver

Sodium
Strontium
Sulfur
Tantalum
Thallium

Thorium
Tin

Titanium
Tungsten
Uranium

Vanadium

Zinc

Zirconium

Dilution
Factor

Spike
Recovery

65.23%
105.78%
115.80%
112.39%
111.93%
130.12%
113.21%
107.30%
112.38%
109.62%
278.95%
95.96%

114.38%
97.27%

700.63%
92.04%
75.50%

102.25%
105.04%
134.61%
101.67%
114.41%
98.30%

364.87%
115.60%
119.19%
73.87%

134.31%
118.28%
105.76%

NOT CALC.

108.61%
100.83%

102.75%
111.40%
99.04%
107.00%
109.49%

77.91%
153.50%

106.34%

111.50%
102.96%



ICP Results Raw Data Report
Page 3 of 4

Standard Acid Ending Spike Spike
LMCS Digestion LMCS Standard Standard Standard
Acid Standard Standard Recovery LMCS ID

Digestion Recovery ppm Book
ppm % % ppm #

added 78C11S SST-1
SST-1 SST-2 SST-3 87B38A

77C11R
Aluminum NA 10.12 101.23% 10.00
Antimony NA 10.20 102.04% 10.00 10.00
Arsenic NA 21.57 107.87% 20.00
Barium NA 11.10 110.96% # 10.00 10.00
Beryllium NA 4.26 106.53% 4.00
Bismuth NA 5.25 104.90% 5.00
Boron NA 10.33 103.33% 10.00 10.00
Cadmium NA 10.44 104.43% 10.00 10.00
Calcium NA 10.64 106.39% 10.00 10.00
Cerium NA 9.59 95.92% 10.00 10.00
Chromium NA 9.20 91.99% 10.00 10.00
Cobalt NA 10.14 101.37% 10.00 10.00
Copper NA 10.56 105.56% 10.00 10.00
Europium NA 4.85 97.04% 5.00
Iron NA 10.80 107.96% 10.00 10.00
Lanthanum NA 4.63 92.60% 5.00
Lead NA 5.20 103.96% 5.00
Lithium NA 10.15 101.51% 10.00 10.00
Magnesium NA 10.85 108.52% 10.00 10.00
Manganese NA 10.52 105.21% 10.00 10.00
Mercury NA 10.19 101.87% 10.00
Molybdenum NA 9.72 97.21% 10.00
Neodymium NA 9.70 97.01% 10.00 10.00
Nickel NA 10.36 103.56% 10.00 10.00
Phosphorous NA 10.26 102.61% 10.00
Potassium NA 10.35 103.45% 10.00 10.00
Samarium NA 4.96 99.10% 5.00
Selenium NA 19.60 97.98% 20.00
Silicon NA 9.17 91.68% 10.00
Silver NA 5.27 105.48% 5.00
Sodium NA 10.19 101.85% 10.00 10.00
Strontium NA 10.68 106.83% 10.00 10.00
Sulfur NA 19.81 99.05% 20.00
Tantalum NA 9.54 95.38% 10.00
Thallium NA 19.85 99.24% 20.00
Thorium NA 25.10 100.39% 25.00
Tin NA 5.00 100.02% 5.00 5.00
Titanium NA 10.24 102.39% 10.00

Tungsten NA 7.22 72.16% # 10.00
Uranium NA 24.65 98.58% 25.00

Vanadium NA 4.02 100.55% 4.00

Zinc NA 10.48 104.80% 10.00 10.00

Zirconium NA 9.74 97.38% 10.00

Dilution 1.00 1.00 1.00

Factor



ICP Results Raw Data Report
Page 4 of 4

ACID ACID
DIGESTION DIGEST.

LMCS LMCS LMCS LMCS
Standards Standard STANDARD

Values IDs VALUES IDs
Book Book

ppm # ppm #
SST-2 SST-3 78C11S in

87B38A Sample
77C11R

ALuminum 10.00 100.00
Antimony
Arsenic 20.00
Barium 100.00
Beryllium 4.00
Bismuth 5.00 100.00
Boron 100.00
Cadmi um 100.00
Cat ci ium 100.00
Cerium 100.00
Chromium 100.90
Cobalt 100.00
Copper 100.00
Europium 5.00
Iron 100.00
Lanthanum 5.00 100.00
Lead 5.00 100.00
Lithium 100.00
Magnes i um 100.00
Manganese 100.00
Mercury 10.00
Molybdenum 10.00 99.80
Neodymium 100.00
Nickel 100.00
Phosphorous 10.00 100.00
Potassium 100.00
Samarium 5.00
Selenium 20.00
Silicon 10.00 100.00
Silver 5.00
Sod i um 100.00
Strontium 100.00
Sulfur 20.00
Tantalum 10.00 99.50
Thallium 20.00
Thorium 25.00
Tin 100.00
Titanium 10.00 100.10
Tungsten 10.00
Uranium 25.00
Vanadium 4.00
Zinc 100.00
Zirconium 10.00 99.80

Dilution 10.00
Factor
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ICP Calibration Report

Procedure:
Instrument:
Technologist:
Date:

LA-505-151
WB39939
J. A. White
July 5, 1990

Revision: A-0

Calibration Standards for ICP Program "SST"

Standard Element Standard

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

SST-3
SST-4
SST-2
SST-3
SST-2
SST-2
SST-2
SST-2
SST-4
SST-2
SST-3
SST-5
SST-3
SST-5
SST-3
SST-1
SST-3
SST-4
SST-4
SST-3
SST-2
SST-3

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

ICP Standard Formulations

SST-0:
Calibration blank, 1 M ultrex HNO3.

SST-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Li LiCO 3 10,000 ppm in 5% HNO3 Lot# 14394A
K KNO3 10,000 ppm in 5% HNO Lot# 14379A
Na NaC3 10,000 ppm in 5% HN83 Lot# 14400A

200 mL of stanaard made by combining 25 mL HC1/HNO 3 mixed acid, 1
mL each single element standards, and water.

238

Element

SST-4
SST-2
SST-4
SST-2
SST-5
SST-2
SST-5
SST-5
SST-1
SST-2
SST-3
SST-2
SST-1
SST-4
SST-2
SST-2
SST-3
SST-4
SST-3
SST-4
SST-2



SST-2:
Stock solutions from VHG labs, Inc., 180 Zachary Rd. #5,
Manchester, NH 03103. Mixed element standards as follows:

SM-10 Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm
Lot# 0-119A

SM-20 V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ag, & Cd 100 ppm
Lot# 0-119B

50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO3.

SST-3:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Al Al 10,000 ppm in 10% HCl Lot# 9-053A
B H3BO3 10,000 ppm in 1% NH OH Lot# 9-335A
Hg Hg 10,000 ppm in 5% HNO3 Lot# 8-656S
Mo Mo 10,000 ppm in 5% HC Lot# 9-159T
p P 10,000 ppm in 5% HNO3 Lot# 9-160A
Si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ
S (NH )2 SO 4 in H 2 0 Lot# 9-231M
Ta TaC15 10,000 ppm in 5% HCl/tr HF Lot# 9-335M
Ti Ti 10,000 ppm in 5% HF Lot# 9-079EE
W W 10,000 ppm in 5% HF/tr HNO Lot# 8-685L
Zr ZrClz0 10,100 ppm in 5% HCl Lot# 9-078G

50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HN033.

SST-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-50 Ga, In, Tl, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100
ppm Lot# 0-119D

Solution is used directly for calibration.

SST-5:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-60 Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm,
Yb, & Lu 100 ppm Lot# 7-165F

50 mL of SM-60 is added to a 250 mL volumetric flask and diluted to
volume with 1 M HNO3 '
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ICP Calibration July 05, 1990

SanplE name : SST5
Programme : SST

NAME MV INT

CE 20.56
EU 427.11
LA 7.36
ND 47.26 0
SM 16.16 0

RSD

.40

.90

.50

.45

.33

05-Jul-90 10:11:45

BCOR

0.00000
0.00000
0.00000
0.00000
0.00000

Programme name BST

Curve Min Int Max nt

CRV1 2.0422 23.044

Name Number Int.
(X)

SSTO 0 2.1497
SST3 0 21.947

Programme name SST

Curve Min Int Max Int.

CRV 0.3620 2.6467

Name Number Int.
(X)

SSTO 0 0.3010
SST4 0 2.5207

Programme name : SST

Curve Min Int Max Int

CRVl 1.2204 39.823

Name Number Int.
(X)

3ST0 0 1.2847
SST4 0 37.926

Channel name : AL

CO

-0.542918E+01 0.2

Cone True Cal
(Y) (Y) Con

0.0000 0.0000 -0.
50.000 50.000 50.

Channel name SB

C
Co

-0.445163E+01 0.11

Conc True Cal
(Y) (Y) Con

0.0000 0.0000 0.0
25.000 25.000 25.

Channel name : AS

C
CO

-0.876507E+00 0.68

Cone True Cal
(Y) (Y) Con

0.0000 0.0000 -0.
25.000 25.000 25.

Polynomial type : CC

Curve Coefficients
Cl C2

S2559E+01

.c Conc Z Error Curv
nc Error

.000 -0.000 CRVA

.000 0.0000 0.0000 CRVl

* Polynomial type : CC

Curve Coefficients
Cl C2

.641E+02

c Conc X Error Curv
C Error

000 0.0000 CRV1
000 0.0000 0.0000 CRVI

Polynomial type : CC

urve Coefficients
Cl C2

2283E+00

c Conc X Error Curv
" Error

000 -0.000 CRV1
000 0.0000 0.0000 CRV

C3

C3

C3
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ICP Calibration July 05, 1990

Programme name : SST Channel name : BA Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.358144E+00 0.650698E-01

Cone True Cale Cone % Error Curve
(Y) (Y) Cone Error

0.0000 0.0000 0.0000 0.0000 CRV1
20.000 20.000 20.000 -0.000 -0.000 CRV1

Programme name : SST

Curve Min Int Max Int

Channel name

CO

CRV1 0.6736 523.74 -0.284687E-01

Name Number Int. Cone True
(X) (Y) (Y)

SSTO 0 0.7090 0.0000 0.0000
SST2 0 498.80 20.000 20.000

Programme name SST

Curve Min Int Max Int

CRVi 4.3640 39.184

Name Number Int.
(X)

SSTO 0 4.5937
SST4 0 37.318

Programme name SST

Curve Min Int Max Int,

CRV1 5.2538 730.73

N m u.. ' ".t -k

C

0
2

DEl Polynomial type : CC

Curve Coefficients
Cl C2

0.401534E-01

Cale Cone X Error Curve
Cone Error

0.0000 0.0000 CRVI
20.000 0.0000 0.0000 CRV1

Channel name : BI Polynomial type : CC

Curve Coefficients
CO Cl C2

0.350933E+01 0.763950E+00

onc True Cale Conc X Error Curv
Y) (Y) Cone Error

.0000 0.0000 0.0000 0.0000 CRVI
5.000 25.000 25.000 0.0000 0.0000 CRV1

Channel name

CO

-0.400515E4-00

r,-,. 7T .

B Polynomial type CC

Curve Coefficients
Cl C2

0.724214E-01

r- r rnn -1 ,

C3

C3

C3

Cu r ve

CRVI

Name

SSI0
SST2

Min Int

5.2288

Number

0
0

Max Int

328.51

Int.
(X)

5.5040
312.87

C3
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ICP Calibration July 05, 1990

05-Jul-90 10:02:01

NoME

IA
BE
CII

CA
CR
CO
CU

MG
MN
NI
AG
SR
Vi
ZN

MV INT

312.87
49)8.80
389.48
440.91
15.55

1.09
102.23
115.05
517.53
293.49
179.03
139.76
589.05
137.66
745.68

RSD

0.95
1.07
0.89
0.97
1.31
0.97
0.97
0.91
0.92
0.96
0.97
1 .02
0.96
0.27
0.92

BCOR

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

Sample name
Pro3ramme

NAME

AL
B
HG
MO
P
SI

TA
TI
w
ZR

Sample rane
Pro9ramme

NAME

SB
AS
1I
PB
SE
TL
IH
SN
U

SST3
SST

MV INT

21.95
695.93
600.01
359.35

63.64
97.51
47.40

172.78
504.80
177.17
189.8G

NV INT

2.52
37.93
37.32

1.61
17.74
13.70
5.58

98.90
9.35

S.gmple name
Programme

05-JuL-90 10:05:31.

RSD BCOR

0.38
0.54
0.39
0.38
0.96
0.70
0.71
0.23
0.57
0.37
0.52

: SST4
: SST

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

05-Jul-90 10:08:33

RSD [COR

0.48
0.31
0.24
0.38
0.44
0.87
0.19
0.44
0.10

: SST5
: SST

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

05-Jul-90 10:11:45

RSD BCOR

0.40 0.00000
0.00 0.00000
0.50 0.00000

NAME

CE
EU
LA

MV INT

20.56
427.11

7.36
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ICP Calibration July 05, 1990

Programme name : SST

Curve Min Int Max Int

CRV1 5.2538 730.73

Name Number Int.
(X)

SSTO 0 5.5303
SST3 0 695.93

Programme name SST

Curve Min Int Max Int

CRVl 2.8034 408.96

Name Number Int.
(X)

SSTO 0 2.9510
SST2 0 389.413

Programme name SST

Curve Min Int Max Int

CRV1 0.5526 462.95

.Name Number Int.
(X)

SST0 0 0.5817
SST2 0 440.91

Channel name

CO

-0.400515E+00

Cone True
(Y) (Y)

0.0000 0.0000
50.000 50.000

Channel name : CD

CO

-0.152691E+00 0.5

Core True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name CA

CO

-0.264200E-01 0.4t

Cone True Cal
(Y) (Y) Cor

0.0000 0.0000 0.0
20.000 20.000 20.

B Polynomial type : CC

Curve Coefficients
Cl C2

0.724214E-01

Ca1c Conc X Error Curv
Cortc Error

-0.000 -0.000 CRVI
50.000 0.0000 0.0000 CRVY

Polynomial type : CC

Curve Coefficients
Cl C2

17421E-01

lc Conc % Error Curvc
nc Error

0000 0.0000 CRV1
.000 -0.000 -0.000 CRV1

Polynomial type : CC

urve Coefficients
Cl C2

4211E-01

"c Conc X Error Curv
nc Error

0000 0.0000 CRVY
.000 0.0000 0.0000 CRVI

Programme name : SST

Curve Min Int Max Int

CRVl 6.6633 21.588

Channel name : CE Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.103561E+02 0.147649E+01

C3

C3

C3
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ICP Calibration July 05, 1990

Programme name SST

Curve Min Int Max Int

CRVI 6.6633 21.588

Name Number Int.
(X)

SSTO 0 7.0140
SST5 0 20.560

Programme name SST

Curve Min Int Max Int

CRV1 2.2202 110.23

Name Number Int.
(X)

SSTO 0 2.3370
SST2 0 105.55

Programme name SST

Curve Min Int Max Int

CRV1 0.2039 1.1445

Name Number Int.
(X)

SSTO 0 0.2147
SST2 0 1.0900

Programme name SST

Curve Min Int Max Int

CRV1 3.4992 107.34

Name Number Int.

Channel name : CE

CO

-0.1035G1E+02 0.1

Conc True Ca
(Y) (Y) Co

0.0000 0.0000 -0
20.000 20.000 20

Channel name CR

C
CO

-0.452831E+00 0.19

Conc True Cal
(Y) (Y) Con

0.0000 0.0000 -0.
20.000 20.000 20.

Channel name CO

C
CO

-0.490480E+01 0.22

Cone True Cal
(Y) (Y) Con

0.0000 0.0000 0.0
20.000 20.000 20.

Channel name CU

C
CO

-0.747543E+00 0.20

Cone True Cal

Polynomial type : CC

Curve Coefficients
Cl C2

47649E+01

lc Cone X Error Curv
nc Error

.000 -0.000 CRVY

.000 0.0000 0.0000 CRV1

Polynomial type : CC

Curve Coefficients
Cl C2

376GE+00

c Cone X Error Curv
c Error

000 -0.000 CRV1
000 0.0000 0.0000 CRVY

Polynomial type : CC

urve Coefficients
Cl C2

8404E+02

c Cone X Error Curv
" Error

000 0.0000 CRVI.
000 0.0000 0.0000 CRVI

C3

e

C3

C 3

Polynomial type : CC

urve Coefficients
Cl C2

2953E+00

C Canc % Error Curv
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ICP Calibration July 05, 1990

Programme name : SST

Curve Min Int Max Int

Channel name : CU Polynomial type : CC

Curve Coefficients
CO Ci C2

CRV1 3.4992 107.34 -0.747543E+00

Name

SSTO
SSI2

Number

0
0

Int.
(X)

3.6833
102.23

C3

0.202953E+00

Conc True Calc
( ) (Y) Conc

0.0000 0.0000 -0.000
20.000 20.000 20.000

Cone
Error

-0.000
0.0000

X Error Curve

CRVI
0.0000 CRV1

Programme name

Curve Min Int

CRVl 5.1009

Name Number

SSTO 0
SST5 0

Pro3ramme name

Curve Min Int

CRVl 1.765

Name Number

SSTO 0
rSS2 0

: SST

Max Int

448.46

Int.
(X)

5.3693
427.11

SST

Max Int

120.80

Int.
(X)

1.8490
115.01,

Programme name ; SST

Curve Min Int Max Int

CRVI 0.4367 7.7235

Channel name : EU Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.254630E+00 0.474230E-01

Cone True Calc Conc X Error Curve
(Y) (Y) Conc Error

0.0000 0.0000 -0.000 -0.000 CRV1
20.000 20.000 20.000 0.0000 0.0000 CRV1

Channel name : FE Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.326683E+00 0.176681E+00

Cone True Calc Cone % Error Curv
Y) (Y) Cone Error

0.0000 0.0000 0.0000 0.0000 CRV120.000 20.000 20.000 0.0000 0.0000 CR(V

Channel name : LA Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.133314E+01 0.290023E+01

C3

C3

C 3
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Programme name : SST

Curve Min Int Max Int

CRV1 0.4367 7.7235

Name Number Int.
(X)

SSTO 0 0.4597
SSTS 0 7.3557

Programme naime SST

Curve Min Int Max Int

CRVl 0.2727 1.6884

Name Number Int.
(X)

SSTO 0 0.2870
SST4 0 1.6080

Programme name SST

Curve Min Int Max Int

CRVI 4.9368 500.00

Name Number Int.
(X)

SST0 0 5.1967
SSTI 0 476.19

Programme name : SST

Curve Min Int Max Int

CRVl 0.4908 543.40

Channel name : LA

Co

-0.133314E+01 0.2

Conc True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name PB

CO

-0.543149E+01 0.18

Con True Cal
(Y) (Y) Cor

0.0000 0.0000 -0.
25.000 25.000 25.

Channel name LI

C
CO

-0.551670E+00 0.10

Conc True Cal
(Y) (Y) Cor

0.0000 0.0000 0.0
50.000 50.000 50.

Channel name : MG

C
CO

-0.199867E-01 0.38

Polynomial type : CC

Curve Coefficients
C1 C2

90023E+01

1c Coric X Error Curvc
nc Error

0000 0.0000 CRVI
.000 -0.000 -0.000 CRVI

Polynomial type : CC

Curve Coefficients
Cl C2

39251E+02

.c Cone X Error Curv
nc Error

.000 -0.000 CRVl

.000 0.0000 0.0000 CRVI

Polynomial type : CC

urve Coefficients
Cl C2

6158E+00

c Conc X Error Curve
c Error

000 0.0000 CRVI
000 -0.000 -0.000 CRV1

Polynomial type : CC

urve Coefficients
Cl C2

6839E-01

C3

C3

C3

C3
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Pro ramme n - : ccT
Polynomial type : CC

Curve Min Int

CRVI 0.4908

Name Number

SSTO 0
SST2 0

Max Int

543.40

Int.
(X)

0.5167
517.53

Programnme name : SST

C1.rve Min Int Max Int

CO

-0.199867E-01 0.3

Conc True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name :

CO

CRVI 0.8639 308.1G -0.621600E-01

Name Number Int. Conc True
(X) (Y) (Y)

SSTO 0 0.9093 0.0000 0.0000
SST2 0 293.49 20.000 20.000

Curve Coefficients
Cl C2

86839E-01

lc Conc X Error Curve
nc Error

0000 0.0000 CRVl
.000 -0.000 -0.000 CRVl

MN Polynomial type

Curve Coefficients
C1 C2

0.683578E-01

Calc Conc X Error
Conc Error

0.0000 0.0000
20.000 0.0000 0.0000

: CC

C 3

Curve

CRVI
CRVI

Programme name : SST

Curve Min Int Max Int

CRV1 2.9368 630.01

Name Number Int.
(X)

'9ST0 0 3.0913
SST3 0 600.01

Programme name SST

Curve Min Int Max Int

CRVl 1.8801 377.32

Name Number Int.
(X)

Channel name : HG

CO

-0.258941E+00 0.8

Conc True Ca
(Y) (Y) Co

0.0000 0.0000 0.
50.000 50.000 50

Channel name : MO

CO

-0.276879E+00 0.13

Conc True Cal
(Y) (Y) Co

Polynomial type : CC

Curve Coefficients
C1 C2

37635E-01

lc Conc % Error Curv
nc Error

0000 0.0000 CRVU
.000 -0.000 -0.000 CRV1

Polynomial. type : CC

Curve Coefficients
C1 C2

39909E+00

lc Conr X Error Curv
"c Error

C 3

C3

C3
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Programme name SST

Curve Min Int Max Int

CRV1 1.8801 377.32

Name Number Int.
(X)

SSTO 0 1.9790
SST3 0 359.35

Programme name SST

Curve Min Int Max Int

CRVI 10.855 49.623

Name Number Int.
(X)

SSIO 0 11.426
SST5 0 47.260

Programme name SST

Curve Min Int Max Int

CRVl 3.8301 187.9B

Name Number Int.
(X)

SST0 0 4.0317
SS92 0 179.03

Channel name : MO

Co

-0.276879E+00 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
50.000 50.000 5o

Channel name ND

CO

-0.637718E+01 0.5

Conc True Ca
(Y) (Y) Cor

0.0000 0.0000 -0
20.000 20.000 20.

Channel name NI

C
CO

-0.460777E+00 0.11

Conc True Ca]
(Y) (Y) Con

0.0000 0.0000 0.0
20.000 20.000 20.

Polynomial type : CC

Curve Coefficients
Cl C2

39909E+00

Ic Conc X Error Curv(
nc Error

0000 0.0000 CRVI
.000 -0.000 -0.000 CRVI

Polynomial type : CC

Curve Coefficients
Cl C2

58129E+00

LI Conc % Error Curv
nc Error

.000 -0.000 CRVI

.000 0.0000 0.0000 CRV1

Polynomial type : CC:

urve Coefficients
Cl C2

4289E+00

c Conc % Error Cury
" Error

000 0.0000 CRV1
000 -0.000 -0 000 CRV1

Programme name : SST

Curve Min I nt Max Int

CRV1 1.4595 66.826

Channel name : P Polynomial type : CC

Curve Coefficients
CO C1 C2

-0.123694E+01 0.905058E+00

C3

C3
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Programme name : SST

Curve Min Int Max Int

CRV1 1.4595 66.826

Name Number Int.
(X)

SSTO 0 1.5363
S ST3 0 63.644

Programme name : SST

Curve Min Int Max Int

CRVl 4.0917 15.623

Name Number Int.
(X)

6ST0 0 4.3070
SST1 0 14.879

Programme name SST

Curve Min Int Max Int

CRV1 6.3330 16.964

Name Number Int.
(X)

)ST0 0 6.6663
SSTS 0 16.156

Programme name SST

Curve Min Int Max Int

CRVl 1.9763 19.626

- . ' I.. t i

Channel name : P Polynomial type : CC

Curve Coefficients
Co C1 C2

-0.123684E+01 0.805058E+00

Cone True Calc Conc X Error Curve
(Y) (Y) Cone Error

0.0000 0.0000 0.0000 0.0000 CRV.
50.000 50.000 50.000 0.0000 0.0000 CRVI

Channel name K Polynomial type : CC

Curve Coefficients
Co C1 C2

-0.203705E+02 0.472962E+01

Conc True Cale Conc % Error Curve
(Y) (Y) Conc Error

0.0000 0.0000 0.0000 0.0000 CRVI
50.000 50.000 50.000 -0.000 -0.000 CRVI

Channel name SM Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.140497E+02 0.210756E+01

Conc True Cale Conc % Error Curvp
(Y) (Y) Conc Error

0.0000 0.0000 0.0000 0.0000 CRV1
20.000 20.000 20.000 -0.000 -0.000 CRV1

Channel name : SE Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.332131E+01 0.159653E+01

C3

C3

C3

C3
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Programme name : SSI

Curve

CRVI

Name

SST0
SST4

Min Int

1.9763

Number

0
0

Max Int

18.626

Int.
(X)

2.0803
17.739

Programme name : SST

Curve Min Int Max Int

CRV1

Name

3 ST 0
SST3

3.9203

Number

0
0

Programme name

Curve Min Int

CRV1 5.2665

Name Number

SST0 0
SST2 0

102.38

Int.
(X)

4.1267
97.507

SST

Max Int

146.75

Int.
(X)

5.5437
139.76

Channel name

CO

-0.332131E+01

Conc True
(Y) (Y)

0.0000 0.0000
25.000 25.000

Channel name

CO

-0.220960E+01

Cone True
(Y) (Y)

0.0000 0.0000
50.000 50.000

C

0
2

SE Polynomial type : CC

Curve Coefficients
Cl C2

0.159653E+01

Cale Cone % Error Curv
Cone Error

-0.000 -0.000 CRVI
25.000 0.0000 0.0000 CRVI

Si Polynomial type : CC

Curve Coefficients
Ci C2

0.535445E+00

Cale Conc X Error Curv
Cone Error

-0.000 -0.000 CRVI
50.000 0.0000 0.0000 CRV1

Channel name : AG Polynomial type : CC

Curve Coefficients
CO Cl C2

0.826071E+00 0.149012E+00

one True Cale Cone % Error Curv
Y) (Y) Cone Error

.0000 0.0000 0.0000 0.0000 CRVI
0.000 20.000 20.000 0.0000 0.0000 CRV1

C3

C3

C 3

e

Programme name : SST

Curve Min Int Max Int

CRVl 7.8160 84.490

Name Number

Channel name

CO

-0.569450E+01

Int. Corte True
r Y I ( Y I ( Y A

NA Polynomial type : CC

Curve Coefficients
Cl C2

0.692144E+00

Cale Cone X Error Curve

C3
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Programme name : SST

Curve Min Int Max Int

CRVI 7.8160 84.490

Name Number Int.
(X)

BSTO 0 8.2273
SST1 0 80.467

C

0
5

Channel name : NA Polynomial type : CC

Curve Coefficients
Co Cl C2

0.569450E+01 0.692144E+00

onc True Calc Conc X Error Curv
Y) (Y) Conc Error

.0000 0.0000 0.0000 0.0000 CRVI
0.000 50.000 50.000 0.0000 0.0000 CRV1

9

Programme name : SST

Curve Min Int Max Int

CRVl

Name

SSTO
SST2

4.4634

Number

0
0

Programme name

Curve Min Int

CRV1 0.8259

Name Number

SSTO 0
SST3 0

618.50

Int.
(X)

4.6983
589.05

SST

Max Int

49.768

Int.
(X)

0.8693
47.398

Channel name : SR

Co

-0.160806E+00 0.3

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : S

Co

-0.934104E+00 0.10

Conc True Cal
(Y) (Y) Con

0.0000 0.0000 0.0
50.000 50.000 50.

Polynomial type : CC

Curve Coefficients
C . C2

422G2E-01

lc Cone X Error Curv
nc Error

0000 0.0000 CRVI
.000 -0.000 -0.000 CRV1

Polynomial type : CC

Curve Coefficients
Cl C2

07460E+01

.c Conc X Error Curv
nc Error

p000 0.0000 CRVI
000 0.0000 0.0000 CRVl

Programme name

Curve Min Int

CRVl 4.4523

Name Number

SST

Max Int

181.42

Int.
(Yi

Channel name

CO

-0.139405E+01

Conc True
(YI Yi

TA Polynomial type : CC

Curve Coefficients
Cl C2

0.297450E+00

Calc Conc % Error Curv

C3

C3
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Programme name : SST

Curve Min Int Max Int

CRVY 4.4523 181.42

Name Number Int.
(X)

SSTO 0 4.6967
SST3 0 172.78

Channel name

CO

-0.139405E+01

Cone True
(Y) (Y)

0.0000 0.0000
50.000 50.000

TA Polynomial type : CC

Curve Coefficients
C1 C2

0.297450E+00

Calc Cone X Error Curv
Cone Error

0.0000 0.0000 CRVY
50.000 -0.000 -0.000 CRV1

Programme name SST

Curve Min Int Max Int

CRV1 4.4204 14.385

Name Number Int.
(X)

SST0 0 4.6530
SST4 0 13.700

Programme name SST

Curve Min Int Max Int

CRV1 1.4095 5.8583

Name Number Int.
X)

SSTO 0 1.4937
SST4 0 5.5793

C

0
2

Channel name : TL2 Polynomial type : CC

Curve Coefficients
CO C1 C2

0.128574E+02 0.276325E+01

one True Cale Conc X Error Curv
Y) (Y) Conc Error

.0000 0.0000 -0.000 -0.000 CRV
5.000 25.000 25.000 0.0000 0.0001 CRvl

Channel name

CO

-0.905632E+01

Cone True
(Y) (Y)

0.0000 0.0000
25.000 25.000

rH Polynomial type : CC

Curve Coefficients
C1 C2

0.610401E+01

Calc Cone X Error Curv
Cone Error

0.0000 0.0000 CRV]
25.000 0.0000 0.0000 CRV1

C3

C3

Programme name : SST

Curve Min Int Max Int

CRVY 1.6888 103.85

Channel name : SN Polynomial type : CC

Curve Coefficients
CO CI C2

-0.457562E+00 0.257395E+00

Name Number Int. Cone True Cale Conc X Error Curve
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Programme name : SST

Curve Min Int Max Int

CRVY 1.688 103.85

Name Number Int.
(X)

SSTO 0 1.7777
SST4 0 98.9014

Programme name SST

Curve Min Int Max Int

CRVl 4.2684 530.13

Name Number Int.
(X)

SSTO 0 4.4930
SST3 0 504.88

Programme name SSI

Curve Min Int Max Int

CRVl 3.2750 186.03

Name Number Int.
(X)

SSIO 0 3.4473
SST3 0 177.17

Prog3ram

Curve

me name : SSI

Min Int Max Int

Channel name : SN

CO

-0.457562E+00 0.2

Conc True Ca
(Y) (Y) Co

0.0000 0.0000 0.
25.000 25.000 25.

Channel name TI

C
CO

-0.448951E+00 0.99

Conc True Cal
(Y) (Y) Con

0.0000 0.0000 0.0
50.000 50.000 50.

Channel name W

C
C0

-0.992181E400 0.28

Conc True Cal
(Y) (Y) Con

0.0000 0.0000 -0.
50.000 50.000 50.

Channel name : U

CO

CRV1 6.6763 9.8210

Polynomial type : CC

Curve Coefficients
Cl C2

57395E+00

lc Conc X Error CurvE
ne Error

0000 0.0000 CRV
.000 0.0000 0.0000 CRV1

Polynomial type : CC

urve Coefficients
Cl C2

9224E-01

c Conc % Er
c Error

000 0.0000
000 0.0000 0.00(

ror Curve

CRV1
)0 CRVI

Polynomial type

urve Coefficients
Cl C2

7811E+00

c Conc X Error
" Error

000 -0.000
000 0.0000 0.0000

: CC

C3

Curve

CRVJ
CRV1

Polynomial type : CC

Curve Coefficients
C1 C2

-0.755452E+02 0.107497E+02

C3

C3
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Programme name : SST

Curve Min Int Max Int

CRV1 6.6763 9.8210

Name Number Int.
(X)

SSTO 0 7.0277
SST4 0 9.3533

Programme name : SST

Curve Min Int Max Int

CRV1 4.2690 144.54

Name Number Int.
(X)

13STO 0 4.4937
SST2 0 137.66

Programme name

Curve Min Int

CRVI 2.8719

Name Number

SSTO 0
SST2 0

: SST

Max Int

782.96

Int.
(X)

3.0230
745.68

Pro3ramme name : SST

Cur ve Min Int Max Int

CRVI 5.4308 199.35

Channel name : U Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.755452E+02 0.107497E+02

Conc True Calc Conc X Error Curve
(Y) (Y) Conc Error

0.0000 0.0000 -0.000 -0.000 CRVl
25.000 25.000 25.000 0.0001 0.0004 CRVI

C

0
2

Channel name : VI Polynomial type : CC

Curve Coefficients
CO C1 C2

0.674890E+00 0.150187E+00

onc True Calc Conc X Error Curv
Y) (Y) Conc Error

.0000 0.0000 0.0000 0.0000 CRVI
0.000 20.000 20.000 0.0000 0.0000 CRV1

Channel name : ZN Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.814109E-01 0.269305E-01

Conc True Calc Conc X Error Curve
(Y) (Y) Conc Error

0.0000 0.0000 0.0000 0.0000 CRVI.
20,000 20.000 20.000 -0.000 -0.000 CRVj

Channel name : ZR Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.155223E+01 0.271527E+00

Ca

r

C3

C3
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Programme name : SST

Curve Min Int Max Int

Channel name : ZR

CO

Polynomial type : CC

Curve Coefficients
C1 C2

CRVl 5.4308 199.35 -0.155223E+01 0.271527E+00

Name Number Int. Conc True Calc Conc
(X) (Y) (Y) Conc Error

9ST0 0 5.7167 0.0000 0.0000 0.0000 0.0000
SS73 0 189.86 50.000 50.000 50.000 -0.000

X Error Curve

CRV1
-0.000 CRVI

Sample name
Programme

NAME

Al
Sb
As

Ri
B
Cd
Ca
C P
Cr
Co
Cu
Eu
Fe
L a
Pb
Li
M 9
M n
H3
Mo
Nd
N i
P

HNO3
: SST

V INT CONCEN

2.16
0.38
1.29
5 .51
0.71
4.60
5.50
2.94
0.59
7.04
2.26
0.22
3.69
5.38
1.86
0.46
0.29
5.22
0.52
0.91
4.12
1.98

11.31
4.05
1.57

05-Jul-90 10:30:05

RSD BCOR

0.017 100.52 0.00000
0.01, '4M il 0.00000
0.001 981.52 0.00000
0.001 107.32 0.00000
-0.000 -147.99 0.00000
0.007 155.62 0.00000
-0.002 .-287.36 0.00000
-0.000 19 0.00000
0.000 0.000
0 . 03' ". 000

-0.01
0.1'
0.(
0.
0 I

/00

00

000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

0.0i .
0. 126
0.002
0.000
0.000
0.086
0.000

-0.062
0.002
0.023

48.a.
30.00

118.88
1.90

2851.05
-54.66
86.85
67.25

C3
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Sample rame
Programme

NAME

Al
Sb
As
E, a
C e

B
Cd

Ca L
Ce
Cr
Co
Cu
E
Fe
L a
Pb
Li
M9
Mn
H9
Mo
Nd
Ni
P
K
Sm
Se
Si
A
N a
S r

Th
Sn
Ti
w
U

Zn
Zr

: HNO3
: SST

V INT CONCEN

2.16
0.38
1.29
5.51
0.71
4.60
5.50
2.94
0.59
7.04
2.26
0.22
3.69
5.38
1.86
0.46
0.29
5.22
0.52
0.91
4.12
1.98

11.31
4.05
1.57
4.31
6.69
2.09
4.13
5.54
8.25
4.71
0.87
4.68
4.64
1.49
1.77
4.49
3.42
7.04
4.49
3.01
5.72

0.017
0.0i ,
0.001
0.001

-0.000
0.007

-0.002
-0.000
0.000
0.031

-0.014
0.107
0.001
0.001
0.001
0.011
0.126
0.002
0.000
0.000
0.086
0.000

-0.062
0.002
0.023
0.005
0.053
0.023
0.001
0.000
0.017
0.000
0.004

-0.002
-0.025

0.047
-0.003
0.000

-0.007
0.172

-0.001
-0.000
0.001

05-Jul-90 10:30:05

RSD BCOR

108.52

981.52
107.32

-147.99
155.62

-287.36
-88.19

9.68
84.55

-15.34
12.37

269.45
97.59

222.02
31.49
17.32
48.87
30.00

118.88
1.90

2851.05
-54.66
86.85
67.25

1585.98
54.46
56.39

1060.22
1344.21

74.87
62.77

141.77
-242.80
-192.42

84.87
-135.77
2552.91
-45.52
117.35
-79.36
-79.14
49.61

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
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Sample name
Sample Code 1
Sample code 2
Programme

NAME

Al.
Sb
As
Ra

1B a

Cd
Ca
Ce
Cr
Co
Cu
E 1.j
Fe
L :i
Pb
Li
M 9
Mn
H3
Mo
Nd
Ni
P
K
Sm
Se
Sj
Ag
Na
Sr
S
T a
T1
Th
Sn
Ti

U
U

Z r,
Zr

78ClIS
SSTI
DIRECT
S ST

MV INT CONCEN

2.21
1 .24
1 .37

175.36
0.74
4.77

147.56
201.99
233.67
13.46
49.35
0.65

55.50
5.86

62.59
0.50
0.30

101.74
279.86
153.16

3.73
2.11

28.28
93.60
1.68
6.47
6.70
3.71
4 . 22
5.63

22.96
315.83

1.09
4.78
4.86
1.54

20.97
4.52
4.41
7.44
4.5b

389.39
5.79

0.148
10.044
0.057

11.052
0.001
0.137

10.286
10.299
10.587
9.515
9.110
9.992

10.516
0.023

10.732
0.103
0.259

10.249
10.806
10.407
0.054
0.019
9.409

10.237
0.115

10.216
0.068
2.595
0.052
0.013

10.194
10.649
0.236
0.027
0.577
0.344
4.940
0.002
0.277
4.389
0.008

10.405
0.021

05-Jul-90 10:35:03

RSD PCOR

8.06
1.45

15.92
1.46
7.61

14.15
1.28
1.43
1.51
1.40
1.54
1.73
1.37
1.71
1.44
6.47
8.45
1.27
1.47
1.53
9.52
2.65
1.44
1.25

26.42
1.37

20.59
1.60
5.49

15.58
1.14
1.45
2.92

16.15
10.34
3.55
1.36

11.86
0.85
0.65

11.71
1.30

12.34 0.00000

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
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ICP Analysis July 05, 1990 LMCS Check Standard

Sample name
Sa.mple code 1
Sample code 2
Programme

NAME

Al
Sb
As
Ba

Cd
Ca
C P
Cr
Co
Cu
Eu

e
La
Pb
Li

M'3
Mr,
H 9
Mo
Nd
Ni
P
K
Sm
Se
Si
A93
Na
Sr
S
T a
Ti
Th
Sri
T i
U
U

zZr
Z r

7B38A
SST2
r1 IRECT
SST 05-Jul-90 10:39:14

MV INT CONCEN RSD BCOR

3.07
0.40
1.59
5.74
0.73

11.57
6.27
3.06
0.96
7.22
2.52
0.22
4.30

106.08
2.05
2.07
0.56
5.26
0.65
1.00
3.77
2.06

11.81
4.18
1.75
4.32
9.10
2.16
4.63

41.11
8.31
4.86
0.97
4.91
5.74
5.65
1.92
4.85
3.52
9.41
5.23
3.54
6.01

2.329
0.245
0.205
0.015
0.001
5.332
0.054
0.006
0.017
0.307
0.035
0.122
0.126
4.814
0.036
4.663
5.249

0.006
0.005
0.006
0.057
0.011
0.213
0.017
0.173
0.044
5.129
0.134
0.271
5.299
0.058
0.006
0.107
0.067
2.991

25.429
0.038
0.036
0.021

25.659
0.110
0.014
0.078

1.36
4.76
2.00

18.25
32.87
2.17

18.70
37.32

4.18
31.78
6.10
0.00
2.45
2.08
2.81
2.17
2.40

63.62
10.17
4.63
8.00

29.95
36.72
22.79
10.34

310.91
0.27
9.90
6.24
1.94

75.42
16.83
19.14
22.28
3.33
1.85
9.77
9.54

28.63
0.13
4.15
2.65

13.24

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

258



ICP Analysis July 05, 1990 LMCS Check Standard

Sample name
S.-ample code 1
Sample code 2
Proor amme

NAME

Al
Sb
Ag
Ba
Be
Bi
B
Cd
Ca
Ce
Cr
Co
Cu
Eu
Ee
La
Pb
Li
Ms -
Hn
H9
Mo
Nd
Ni
P
K
Sm
Sc
Si

Na
Sr
S
Ta
T 1
T h
Sn
Ti
w
U
V
Zn
Zr

77C11R
SST3
DI RE CT
SST

MV INT CONCEN

6.18
0.42

32.97
5.72

108.07
4.95
6.79
3.05
0.97
7.15
2.57
0.22
3.82
5.46
3.41
0.47
0.30
5.31
0.60
1.52

124.94
71.78
11.47
8.08

14.11
4.39
6.79

14.41
21.33
6.09
8.53
4.79

19.31
37.02
11.92

1.54
2.15

107.01
28.60
7.24

31.47
3.64

41.49

10.1 82
0.413

21.621
0.014
4.311
0.274
0.091
0.005
0.018
0.206
0.045
0.145
0.029
0.004
0.276
0.020
0.221
0.012
0.003
0.042

10.207
9.766
0.026
0.462

10.122
0.399
0.268

19.687
9.211
0.081
0.211
0.003

19.821
9.619

20.080
0.317
0.096

10.244
7.239
2.247
4.052
0.017
9.713

05-Jul-90 10:44:09

RSD

0.94
9.94
0.75
9.93
0.58
6.69
3.57
6.27
1.02

16.98
8.16
0.00
6.98

22.56
4.01

16.50
4.95

13.20
1.9G
1.55
0.84
1.14

73.80
0.67
1.66

29.05
19.64
1.01
0.55
0.74
8.93

13.07
1.14
1.19
0.94
8.67
6.41
1.06
0.85

12.70
0.25
5.27
0.94

BCOR

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
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ICP Analysis July 05, 1990 Reagent Blank

Sample name
Sample code 1 :
Sample code 2 :
Sample code 3 :
Pro3ramme

NAME MV INT

Al 2.21
Sb 0.39
As 1.32
B3 5.60
Be 0.73
Bi 4.69
R 9.00
Cd 2.98
Ca 2.44
Ce 7.14
Cr 2.29
Co 0.22
Cu 3.75
Eu 5.45
Fe 1.92
L a 0.47
Pb 0.30
Li 5.29
M3  1.16
Mr. 0.93
H3  3.24
Mo 2.02
Nd 11.45
Ni 4.13
P 1.57
K 4.35
S r 6.78
Se 2.13
Si 4.53
A3  5.64
N a 8.89
Sr 4.77
S 0.90
Ta 4.75
T1 4.76
Th 1.51
S n 1.01
Ti 4.57
W 3.52
U 7.14
V 4.5G
Zn 3.15
Zr 5.79

F1078
PLANK 
1-10
H20DIG
SST

CONCEN

0.149
0.066
0.021
0.006
0.001
0.076
0.252
0.002
0.084
0.180

-0.009
- 0.114

0.013
0.004
0.013
0.016
0.170
0.009
0.025
0.001
0.013
0.006
0.013
0.012
0.031
0.214
0.238
0.001
0.218
0.015
0.461
0.003
0.033
0.019
0.287
0.15
0.009
0.007
0.022
1.258
0.010
0.004
0.021

05-Jul-90 10:48:57

D1 ILCOR

1.639
0.728
0.230
0.066
0.009
0.832
2.767
0.018
0.929
1.976

-0.096
1.257
0.138
0.041
0.142
0.181
1.874
0.104
0.274
0.013
0.140
0.062
0.147
0.127
0.339
2.359
2.620
0.890
2.397
0.161
5.066
0.028
0.362
0.204
3.161
2.037
0.098
0.082
0.236

13.834
0.110
0.039
0.22G

7.06
26.96

6.79
8.72

40.00
25.10

1.30
72.69
0.33

14.80
-36.99

11.55
10.13
7.83

34.95
26.96
19.25
13.50

0.09
23.32
20.48
6.24

304.17
43.29
19.58
13.30
10.26
7.12
5.59
8.07
2.07

11.10
53.68
32.05

G.31
3.30

40.52
11.60
34.88
8.60

29.60
15.23
14.50

PCOR

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

Dilution factor : 11.0000
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ICP Analysis July 05, 1990 Core 13 Composite - Water Digestion

Sample name
Sample number
Sample code 1
Sample code 2
Pro9-ramme

NAME MV

Al 3
Sb 0
As 1
Ba 5
Be 0
Bi 4.
B 9.
Cd 3.
Ca 1.
Ce 7.
Cr 5.
Co 0.
Cu 3.
Eli 5.
Fe 1.
La 0.
Pb 0.
Li 5.
M9 2.
Mn 0.
H43 3.
Mo 2.
Nd 11.
Ni 4.
P 4.
K 4.
Sm 6.
So 2.
Si 6.
A9  5.
Na 92.
Sr 4.
S 1.
Ta 4.
T1 4.
Th 1.
Sn 1.
Ti 4.
w 3.
U 7.
v 4.
Zn 3.
Zr 5.

P1079
13
SAMPLE
H20 VIG
SST

INT CONCEN

.25 2.783

.39 0.086

.33 0.033

.60 0.007

.73 0.001

.73 0.103
42 0.209
.00 0.003
.00 0.019
.14 0.193
87 0.685

.22 0.023

.76 0.016

.47 0.005

.95 0.017

.47 0.016

.30 0.164

.28 0.009

.67 0.083

.93 0.001
25 0.014
06 0.011
44 0.011
18 0.017
93 2.735
37 0.285
79 0.253
24 0.247
05 1.027
66 0.019
56 )50.373
79 0.003
54 0.719
79 0.032
79 0.387
51 0.149
83 0.013
59 0.009
62 0.051
16 1.376
62 0.019
25 0.006
81 0.025

05-Jul-90 10:53:23

DILCOR

30.615
0.943
0.359
0.072
0.009
1.129
2.303
0.031
0.211
2.122
7.535
0.251
0.180
0.054
0.189
0.181
1.804
0.102
0.916
0.013
0.149
0.120
0.117
0.104

30.080
3.139
2.782
2.716

11.301
0.193

)642.10
0.030
7.904
0.353
4.255
1 .634
0.141
0.103
0.556

15.135
0.211
0.069
0.276

RSD

0.55
20.83
23.01
17.09
23.24
37.31

1.45
53.11
0.41

19.90
0.97

208.17
17.88
20.76
28.17
10.19

6.66
22.65
0.22

57.45
13.77
6.48

453.34
9.81
7.84

15.66
19.0
13.58

1.31
15.77
0.31

19.08
3.83

13.40
21.10
10.07
31.21
27.60
16.85
19.40
13.81
7.60

23.30

BCOR

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

Dilution factor : 11.0000
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ICP Analysis July 05, 1990 Duplicate of Core 13 Composite

Sample name
Sample number :
Sample code 1 :
Sample code 2 :
Sample code 3 :
Programme

NAME MV INT

Al 3.11
Gb 0.38
As 1.32
[a 5.56
Be 0.72
Iii 4.68
B 8.44
Cd 2.97
Ca 1.06
Ce 7.09
Cr 5.77
Co 0.21
C'j 3.74
Eu 5.43
re 1.93
La 0.46
Pb 0.29
Li 5.24
M,.3 2.30
Mn 0.92
Hq 3.21
Mo 2.02
Nd 11.40
Ni 4.14
P 4.62
K 4.33
Sm 6.73
Se 2.24
Si 5.96
A9  5.61
Na 90.56
Sr 4.75
S 1.50
Ta 4.73
TI 4.75
'Th 1.49
Sn 1.82
Ti 4.55
U 3.56
U 7.10
V 4.56
Zn 3.22
Zr 5.77

F1080
13
DUPSAM
H20D IG
1-10
SST

CONCEN

2.426
0.000
0.025
0.004
0.000
0.065
0.211
0.001
0.022
0.111
0.664

-0.099
0.011
0.003
0.015

-0.002
0.038
0.005
0.069
0.000
0.010
0.006

-0.015
0.012
2.484
0.128
0.134
0.252
0.982
0.010

)56.986
0.002
0.680
0.014
0.272
0.063
0.011
0.006
0.033
0.806
0.009
0.005
0.015

05-Jul-90 10:58:12

toILCOR

26.689
0.000
0.273
0.041
0.004
0.720
2.317
0.009
0.237
1.224
7.308

-1.009
0.116
0.030
0.163

-0.021
0.416
0.056
0.758
0.005
0.107
0.068

-0. 162
0.131

27.3213
1.405
1.476
2.775

10.798
0.110
626.85
0.019
7.478
0.152
2.989
0.694
0.126
0.066
0.364
8.868
0.104
0.059
0.167

RSD

1.62

4.77
17.28
59.21
16.56

0.54
83.86

1.91
18.12

1.24
-26.65

17.87
16.21
27.32

-150.00
50.00
22.43

1.24
90.73
25.98
13.78

-120.71
18.90
6.06

38.67
24.69
10.29
1.09

10.71
1.13

11.01
3.27

35.92
6.21

16.76
38.54
14.25
18.76
15.16
19.72
14.18
18.06

BCOR

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

Dilutian factor : 11.0000
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ICP Analysis July 05, 1990 Spike of Core 13 Composite

Sample name : F1081
Sample number : 13
SampIve code 1 : SPIE
Sample code 2 : H2OrIG
Sample code 3 : 1-10
Programme : SST 05-Jul-90 11:02:313

NAME MV INT CONCEN DILCOR RSD BCOR
Al 3.19 2.634 36.879 1.25 0.00000
Sb 0.45 0.756 10.578 0.89 0.00000
As 3.71 1.654 23.160 1.96 0.00000
Pa 17.92 0.808 11.310 1.30 0.00000
Be 6.69 0.320 4.486 0.66 0.00000F1 5.20 0.465 6.506 1.40 0.00000
P 18.95 0.972 13.605 1.65 0.00000
Cd 17.76 0.766 10.730 1.70 0.00000
Ca 18.58 0.818 11.447 1.41 0.00000
Ce 7.54 0.783 10.962 5.02 0.00000
Cr 15.37 2.526 35.366 1.76 0.00000
Co 0.24 0.685 9.596 5.09 0.00000
Cu 7.71 0.817 11.438 1.38 0.00000
Eu 12.78 0.351 4.917 1.88 0.00000Fe 30.25 5.018 70.249 1.49 0.00000
La 0.57 0.329 4.602 1.76 0.00000
Pb 0.31 0.397 5.564 9.52 0.00000Li 12.14 0.738 10.326 1.21 0.00000
Mg 21.59 0.815 11.412 1.32 0.00000
Mn 14.97 0.961 13.461 1.37 0.00000H3 11.89 0.737 10.315 1.54 0.00000Ma 7.88 0.826 11.560 1.42 0.00000Nd 12.68 0.702 9.830 1.61 0.00000
Ni 26.84 2.606 36.487 1.44 0.00000
P 5.21 2.956 41.386 2.15 0.00000
K 4.49 0.851 11.919 2.22 0.00000
Sm 6.89 0.461 6.452 11.89 0.00000
Se 3.40 2.111 29.556 3.59 0.00000
Si 7.20 1.645 23.033 1.16 0.00000
Ag 8.08 0.378 5.288 1.89 0.00000
Na 73.66 45.291 634.07 1.31 0.00000
Sr 27.43 0.77B 10.891 1.31 0.00000S 2.73 2.000 28.003 1.46 0.00000
Ta 7.15 0.734 10.275 1.30 0.00000
11 5.34 1.893 26.499 1.10 0.00000Th 1.79 1.884 26.377 1.35 0.00000
Sn 3.26 0.382 5.350 2.00 0.00000
Ti 12.39 0.789 11.051 1.40 0.00000W 5.52 0.596 8.342 0.91 0.00000
U 7.28 2.741 38.376 8.45 0.00000v 6.62 0.319 4.463 0.50 0.00000Zn 32.78 0.801 11.218 1.26 0.00000
Zr 8.50 0.755 10.570 1.50 0.00000

Dilution factor : 14.0000
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ICP Analysis July 05, 1990 Acid Blank

Sample name
Progr amme

NAME M

Al
Sb
As
Ba
Be
Bi
B
Cd
Ca
C"
Cr
Co
Cu
Eu
Fe
L a
Pb
Li
M'3
M n
H9
Mo
Nd
Ni
P
K
Sm
SP
Si
A3
Na
Sr
S
T a
Ti
Th
Sn
Ti
w

in
Zn
Zr

: HNO3
: SST

V INT CONCEN

2.1.6 0.022
0.38 0.016
1.29 0.004
5.52 0.001
0.71 0.000
4.64 0.035
5.53 -0.000
2.96 0.000
0.60 0.001
7.04 0.037
2.25 -0.017
0.21 -0.008
3.70 0.004
5.39 0.001
1.06 0.001
0.46 -0.010
0.29 0.044
5.21 0.001
0.52 0.000
0.91 0.000
3.16 0.006
1.99 0.001

1l.40 -0.017
4.06 0.003
1.55 0.015
4.29 -0.068
6.69 0.048
2.09 0.023
4.16 0.016
5.56 0.002
8.23 0.003
4.71 0.001
0.87 0.000
4.68 -0.001
4.70 0.130
1.49 0.037
1.80 0.005
4.51 0.001
3.48 0.010
7.04 0.143
4.52 0.004
3.04 0.000
5.73 0.005

05-Jul-90 11:07:48

RSD BCOR

48.04
114.56
133.68
149.99
200.00

12.28
-1201.8

165.23
9.45

96.09
-23.91

-173.21
28.35
03.48

513.58
-62.45
65.47

205.41
30.5t,
70 . 98
62.42

211.65
-320.35

119.39
74.42

-60.96
93.38
42.63
56. 84

113.49
519.20
91.61

-921.54
7.67

41.94
147.30
126.40
74.16

167.10
36.23

181.62
72.33

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

I.
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ICP Analysis July 05, 1990 LMCS Check Standard

Sample name
Sample code 1
Sample code 2
Prog3ramme

NAME

Al
Sb
As
B a
Be

C a
C.'
Ce
Cr

Co
Cu
Eli
F a
L
Pb
Li

M'3
Mn

Mo
Nd
Ni
P
K

Sn
Si

AS
Na
Sr
S
T
TI
T h
Sn
Ti
w
U

2n
Z r

79C cl S
SST1
IIIRE CT
SST

MV INT CONCEN

2.23
1.25
1.39

176 .02
0.74
4.85

148 .21
204.78
234.82

13.51
49.01
0.66

55.70
5.93

62. 95
0.49
0.30

100.82
281.04
154. 81

3.31
2.14

28.81
94.G 5

1.69
6.49
6.75
3.78
4. 27
5.66
22.94

316.82
1.11
4.83
4.91
1.55

21.21
4.57
4.42
7.49
4.57

392.18
5.85

0.191
10.204
0.073

11.096
0.001
0.197

10.333
10.443
10.639
9.592
9.199

10.137
'10.556

0.026
10.796
0.098
0.202

10.151
10.852
10.521
0.018
0.023
9.701

10.356,
0.123

10.345
0.173
2.707
0.079
0.018

10.185
10.1683
0.260
0.044
0.722
0.415
5.001
0.007
0.281
5.020
0.012

10.480
0.035

05-Jul-90 11:11:31

RSD BCOR

2.02
1.24
5.63
0.98

20.60
13.45

1.47
0.99
1.04
0.98
0.82
0.65
0.98
0.85
1.06
3.43

10.83
1.12
1.12
0.86

20.16
2.87
0.37
1.13
9.57
0.88

12.28
0.66
3.39
0.48
1.19
0.99
0.83
5.47
2.71
2.25
1.23
8.87
2.22
0.87
18.57
0.85
3.37

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
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ICP Analysis July 05, 1990 LMCS Check Standard

naaie : 87B38B
code 1 : SST2
code 2 : DIRECT
me : SST

MY INT CONCEN

Sampl I
Sample
Sample
Pror am

NAME

Al
Sb
Ag
B

Bi
B
Cd
Ca
Ce
Cr
Co
Cu
Eu
F a
La
Pb
Li
M9
Mn
H9
Mo
Nd
Ni
P
K
S M
Se
Si
A,.
Na
Sr
S
Ta
T1
Th
Sn
Ti

U
V
Zn
Zr

3.03
0.40
1.57
5.67
0.72

11.46
6.28
3.04
0.99
7.14
2.50
0.22
4.26

107.69
2.02
2.06
0.56
5.20
0.65
0.99
3.35
2.03

11.73
4.17
1.69
4.26
9.02
2.15
4.59

40.94
8.20
4.83
0.94
4.163
5.73
5.60
1.92
4.79
3.48
9.32
5.20
3.54
5.95

05-Jul-90 11:15:24

RSD BCOR

2.224
0.210
0.196
0.011
0.000
5.245
0.054
0.005
0.019
0.184
0.031
0.030
0.118
4.852
0.030
4.630
5.190
0.001
0.005
0.006
0.022
0.008
0.170
0.015
0.126

-0.207
4.955
0.112
0.247
5.274

-0.020
0.004
0.081
0.052
2.975

)25.098
0.037
0.030
0.011

24.645
0.106
0.014
0.063

5.83
11.11
4.76

16.28
44.66
6.83

32.53
50.75

2.31
21.11
5.99

75.00
4.96
7.71

18.11
7.16
6.85

653.00
13.01
13.07
3.94

14.20
34.72
12.16
21.48

-58.00
5.98

19.02
4.41
6.95

-168.07
27.73
6.99

10.28
0.35
7.07

10.44
2.88

53.72
5.9B
3.05

11.54
1.74

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

266



ICP Analysis July 05, 1990 LMCS Check Standard

Sample name
Sample code 1
Sample code 2
Programme

NAME

A I
SIb
As

Be
Bi

Cd
Ca
Ce
Cr
Co
Cu

Fe

Pb
Li
M3 9
Mn
H9
Mo
Nd
Ni
P
K
Gal
So
Si
A3
Na
Sr
S
T a
11

Th
Sn

U
V
Zr
Zr

77C11R
SST3
DIRECT
SST

lV INT CONCEN

6.16
0.41

32.90
5.64

106.83
4.88
6.70
3.03
0.98
7.06
2.54
0.22
3.79
5.40
3.39
0.46
0.30
5.25
0.60
1.51

124.70
71.46
11.31
0.04

14.28
4.33
6.72

14.35
21.25
6.02
8.41
4.75

19.30
36.75
11.-84

1.52
2.13

106.97
28.52
7.16

31.28
3.56

41.58

10.123
0.397

21.573
0.009
4.261
0.217
0.085
0.004
0.018
0.071
0.039
0.076
0.021
0.001
0.273
0.000
0.164
0.006
0.003
0.041

10.187
9.721

-0.062
0.458

10.261
0.099
0.103

19.595
9.168
0.071
0.129
0.002

19.810
9.538

19.847
0.203
0.091

10.239
7.216
1.376
4.022
0.015
9.738

05-Jul-90 11:19:57

RSD BCOR

0.61
11.76
0.63
9.50
1.14
5.27
6.12
5.25
1.12

43.91
4.09
0.00
9.34

59.20
1.61

17.63
40.61

1.83
1.78
0.54
0.72

-32.79
1.24
0.45

12.60
35.72
0.65
0.14
4.74
7.30

26.26
0.77
0.61
1.09

13.75
6.36
0.73
0.52
9.77
1.12
4.06
0.77

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WB39937

PROCEDURE/REV LA-344-105/A-3

TECHNOLOGIST E. Colvin

DATE February 26, 1990

TEMPERATURE N/A

STARTING TIME 0900

ENDING TIME 1130

CHEMIST R. E. Brandt

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1077

2 Reagent Blank F1078

3 Sample Comp 13 F1079

4 Duplicate Sample Comp 13 F1080

5 Spike Sample Comp 13 F1081

6 Final LMCS Check Std F1082

7

8

9

10

11

CUSTOMER ID: 000013

Total Organic Carbon
Water Digestion

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 70C 11 C/200 uL 2.2 mL

SpikT n(. 1 1 /2/2 ./9 F079!200 uL n.t r

SST-102 Rev. 1 10/2/90 Interim
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Sample; F~-1077

Blank = .'5566115

X Diff ran = 10

Reading ==== Anal

1.

4

6

COUL.OMETER ANAL.YSIS RE
TICTOC Fev. ")

Date: 02-21-1990

Sample Size =200

Min R adings = 7

/gis Time -==== Coulompt

.:0120 OOE

2.01 310..

4.(.)0 49. .*

6..01 5 4.90 C

7.01. 56..00

( t6l - 3. c99525 ) ( 11 ) / ( 200 )

36 - 3-.V9525 11 W / 0 )(ata 12)5

=2..86552e

= '=f79n

Times 01: 32- 01.,

Dilu.tion Factor =

Max Readings = 7

er =- X Difference==

100.CW.)

29..84

11.67

3.01.

g/L. Carbon

Mol ar Crbor

Sale Run B 8 0 .l F1 ca
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Sample:: F--10~70

Blank = N/A
% Difference =

Reading =
1

-/

10

COULOMETER ANALYSIS REPC
TICTnC Rev. ()

Datp: 02--26--1990

Sample Size = 200
Min Read:ings = ,7

=Analysis
1.01

.2.: v :

5..01

7 ..

Time -==-= Coulonet

2 . 0)

1.4 1(

3..51()

3..9()

Time: 06: 22: 'it

Dilution Factor =

Max Rwadinqs - 7

ar ===X Differenoc=
I- ~ U'ifc0. 0(c

1 (3

12.90

1 1..2

:10.2

[..K L E = 5.9 / 7.006004 

Samp1e Run y: 8002 ......

270

..5566115 Ug/minut.e



COULOMETER ANALYSIS REPORT
TICTOC Re v, C

Sample: F~- 7'

Blank = .5566115
X Difcerence = 10

Data 02-25--90

Sampl Si : = 200
Min Fadings 7

Reading Coulometer
==== Analyi:

. 5()

-. 0

Timps 07 :22

Dilution Factor = 1

M;l R ladings = 7

== S,1Difference =
-F ()

100 00J.

28(.' 57

.5. &0!

4. 1) 14. 6.-,:3

1. 1 ) /( 2 0 )

I 1.1 ) ( 2'0 )( (1.2) 9.0 ?1BE--05

g/L Carbon

Molar- Ca:'-bon

Sample FRuni By:
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2. 2(

S4.1 - .02039: H'

(4,,1 - .009 ) (



(IL) METE3 LN:!. I REPV RT
TrCTOC Rev.

Samp I :r F-1K1 I

Biank = .556115
Z Differpnu-o = t 1

2::.: d$1C I

DO.: 02-2 -IV90 Timo:: 07: 00:2.

Sample Size =:200t Dilution Factor =
Min Readings = 7 Max FReadings = 7

ng :=:: alI. ys : 1

2? .:: ()

Differ'ence
X-2100.,0C.

31(7 1

5. 01

ii1... 43

4. W)

4 4. 4 - 3.. 3.89950 ( 1 . 1 ) / ( 200 )

1 .' -T... 7, , ).. 1. 2 00 ) (1.. .) , .2 ;: 7 .. , .

g / L Carb on

Ml 1 atr Ca- L r O

.a;mc p 1 C/ RII un 1y::

272
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COUL.OMETER ANALYSIS REPORT
TICTOC Rev.. (

Blank = .'~5566115

X Differern:e =

Sam[le Size = 200 Dilu.. tion Factor =:
Min Reaings =7 Max Radingps = .7

Cou lA m ( t1c r 17 == Difrnc =
S--. , . nnc-' :2

10. 00

41 5. 3

10 . 1::

6. 0

5 6 . 1.

( :: 56 .1 - -, 3 .9 .. 1.

( 56., 1 - 3.9 11

2 '/ 1 1. C r +-bon:' +

)/( 200 ) (12)

Samp1e Run By: 00 T2I.

274

Radi Analysis
i . 01

11

2. 01

nq ==== Time ====

53 Q



Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT AL10664/AL10665

PROCEDURE/REV LA-634-102/C-7

TECHNOLOGIST M. Franz

DATE February 27, 1990

TEMPERATURE N/A

STARTING TIME 1230

ENDING TIME 1520

CHEMIST R. E. Brandt

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1077

2 Reagent Blank F1078

3 Sample Comp 13 F1079

4 Duplicate Sample Comp 13 F1080

5 Spike Sample Comp 13 F1081

6 Final LMCS Check Std F1082

7

8

9

10

11

CUSTOMER ID: 000013

Ammonia Analysis
Water Digestion

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 4C1 10,J/250 uL 30 mL

Spike 4C1 10J/250 mL F1079/2 mL 30 mL

SST-102 Rev. I 10/2/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WB39937

PROCEDURE/REV LA-622-102/A-1

TECHNOLOGIST E. Colvin

DATE February 27, 1990

TEMPERATURE N/A

STARTING TIME 0800

ENDING TIME 1100

CHEMIST R. E. Brandt

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1077

2 Reagent Blank F1078

3 Sample Comp 13 F1079

4 Duplicate Sample Camp 13 F1080

5 Spike Sample Comp 13 F1081

6 Final LMCS Check Std F1082

7

8

9

10

11

CUSTOMER ID: 000013

Carbonate Analysis
Water Digestion

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 69C1 1 D/50 uL 50 uL

Spike 69C11D/100 uL F1079/200 uL 300 uL

SST-102 Rev. I 10/2/90 Interim
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Snm pl :: F- 77 *

Blank = .j853934

/. Difftrunce = 10

TICTOC Rev.. C

Date .: V 9, ( T ' I mi: -.)6 :5- 17

Samfple Size = 50 Dilution Factor =:2

Min Roadings =7 Max Reading = 

Readirng ==== Analyis

S. 1

6.1.

Timp ==== Coulomet

. Q) I'77. 4 ()

97. .. i

111.40

12 1..0C)

127..6W)

er ==== . Diffpr nce:

35.01

20. 8,-:

12.21

7. 92

5..j "

( 127. 6 - 2. 700012 ) ( 1 ) / ( 50 )=

( 127.6 - 2..700012 ) K 1 ) 50 ) (12)

2. 498 g /L. Carbon

..2001467 Molar Carbon-

pl R n E' / ::."u! B 007.2n
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Sample: F-1070

Blan 2:: = N/O
X Diffrunce = 10

=Readling ===Analysim
1 1..''

4 4..'1

'5. 01

7 7.01.

'I-1 I C*, -I C) C: 6: 1
Date:: 02 --27-1.9?90 T i.m( i:.. -I:fl: 4 'j

sami:: Size = 200 Dilution Factor = 1
Min Revdincti.: = 7 M Idw in :,= 7

Timeo ==== Coulometpr ===XDi
0. 0(

0..0

1.. 0

2..4 0

2. At

100. 0)

18.,75

20.0(1

16. 67

it..11

2..7 / 7..005R29 = .7857934 uminU

La mp 1C I, (l 1 .n 1- K:: C (28.

278

j'L, I _j)M1. V L E ([tj ,



Samnpl e: F- 1079 :,

Blank = .1057934
SDiffur-nce =10

=RuAding ==== Anal
.

TICTOC Rev.,

pat er 0 2- 7 1.9

9amaplo Size =200

Min Fundincjs =. ::

1. 01

5.. 0:1.

6.01.

i .0 :1.

Time === Coulomoter
0. 00

7. 0)

11 .,40

14. 10 (

16. 0,::

17.,,

18. V.-

Dilution Factor=1

=== %Difference=

)0 A):

100, 0('

14. 2 1.

19, 1

5. 95

18.5 2.7 1 200

18 5a 2. 7 1 20 (2

*79 g/L Cr it'oin

279
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sarmpla:: F- 1 EN)

Blank = ..3053934
% Difre: = 10F

RWading ===An

6

I 2 1

TICTOC FRev.,

Datm: 02-27-1.9 7 i fi:. :2C

Sample Si e = 200 Diluiian Factor= 1

Min i = ( F ;::ng 7 7

4.,01

5. .01

6.1.

C 1. 7 - 2.59c942 ) ( )/( 2(

, .1. - :1 2!-. i)9V4 2 1 2/ CN

Time ==== Coulomuter === X Difference

8..20 100.(1

1 1..9C, 31. .?9

14.,A ( 18,,4 -"

16. 40 10,.W*2

17.,9(- R.,3

10. 7(.. 4.2

0 OHOO = q000 /L Carbon

0 1) .,666692E-03 Molar Carbon,

LamTp l Ru a y::. Cu028.
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TICTOC Rev., C

Sample:: F1001 Dat: 02-27-1990 TimP:: 07:1:

Blank = .. 353934 Samiple Size = 200 Diluian Factar =
X Difference = 10 Min Readings = 7 Max Fadirugs =

Reading ==== Analy is Time i=== Cci. H'lometer ==== X Diference
.1.01 0..O 0. W)

2 0:1 60. W. 100. 00

.. . 3. 97 . .. 37- .; , . 0.

A4 01 12'. --. y0.2t

, 0] 139. 10 12.. 1,"

6.01 150. 4( 7..51

S7. 01. 157. A) 4. W

( 157.7 - 2..b99942 : ( 1 200 ) = ,.7750003 g/L Carbon

(1 7 - .- 7 15 . - 9 ( 200 )(12) = 6..45833 E0. Molar Carbon

Sample Run By: 80028
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA93603

PROCEDURE/REv LA-645-001/A-3

TECHNOLOGIST M. Franz

DATE February 27, 1990

TEMPERATURE N /A

STARTING TIME 0730

ENDING TIME 0930

CHEMIST R. K. Fuller

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1077

2 Reagent Blank F1078

3 Sample Comp 13 F1079

4 Duplicate Sample Comp 13 F1080

5 Spike Sample Comp 13 F1081

6 Final LMCS Check Std F1082

7

8

9

10

11

CUSTOMER ID: 000013

Nitrite Analysis
Water Digestion

Spectronic 1001

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIOUOT VOL. OF STD.

LMCS Check Std SC1 1AU/100 uL 10.05 mL

Spike 8C1 1AU/100 uL F1079/50 uL 10.15 mL

SST-102 Rev. I 10/2/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: NO,

PROCEDURE: LA-645-001 REVISION: A-2
INSTRUMENT: Spectronic 1001 PROPERTY NUMBER: WA93603
TECHNOLOGIST: J. Winters PAYROLL NUMBER: 80029
DATE: February 22, 1989

CALIBRATION STANDARD ID: 79C15

ANALYTE CONCENTRATION: 2 X 10~4

TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Dilution Concentration Units= Absorbance

0 ul 0 0
50 ul 9.95 X 10-' M 0.054

100 ul 1.98 X 10-6 M 0.098
500 ul 9.52 X 10-6 M 0.460

1000 ul 1.82 X 10~5 M 0.841
1500 ul 2.61 X 10~5 M 1.185
2000 ul 3.33 X 10~5 M 1.494
2500 ul 4.00 X 10~5 M 1.775

COMMENTS: Curve fit (r2 ) 0.99959

Y-intercept 0.02269

Slope 44182.30561

SST-103 Rev. B 9/27/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA57276

PROCEDURE/REv LA-508-101/C-2

TECHNOLOGIST M. Franz

DATE February 28, 1990

TEMPERATURE N/A

STARTING TIME 0800

ENDING TIME 0930

CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1077

2 Reagent Blank F1078

3 Sample Camp 13 F1079

4 Duplicate Sample Camp 13 F1080

5 Spike Sample Camp 13 F1081

6 Final LMCS Check Std F1082

7

8

9

10

11

CUSTOMER ID: 000013

Total Alpha & Total Beta
Water Digestion

Detector 14

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 102644/10 mL N/A

Spike 102B44/10 mL F1079/50 uL N/A

SST-102 Rev. I 10/2/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Co6 0

PROCEDURE: LQ-508-002 REVISION: A-0

INSTRUMENT: Detector #14 PROPERTY NUMBER: WA57276

TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801
DATE: November 28, 1988

CALIBRATION STANDARD ID: 32B40A8; 32B40B7; 32B40C7; 32B40A4; 32B40B3; 32B40C4;
32B40A5; 32B40B6; 32B4OC5

ANALYTE CONCENTRATION: N/A

IYPE OF CALIBRATION: Efficiency
SST-103 Rev. (Draft) 9/15/90 Short Interim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 14

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:
CPM BKG:
CPM 1" BKG:

Co-60
1925

5
19
19

2",5" STD TIME ZERO DATE (HD):
1" STD TIME ZERO DATE (HD):

DATE COUNTED (HD):
DATE COUNTED 1" (HD)

CALIBRATED BY: RA JONES

15883
15883
16135
16135

HD 0 = 09/25/44
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STANDARD
ID

32B40A8
32B40B7
32B4OC7

32B40A4
32B40B3
32B40C4

32B40A5
32B40B6
32B40C5

STANDARD
ID

32B40A8
32B40B7
32B40C7

SIZE

1
1
1

2
2
2

5
5
5

DATE

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

SIZE

1"
1"
1"

AVERAGE, 1" =

STANDARD
ID

32B40A4
32B40B3
32B40C4

2"
2"1
2"

STD
VALUE

69550
134700
201000

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

1313
1325
1338

1349
1527
1540

1551
1603
1616

AVE
CPM

18829
35822
51882

0.2901 +/- @95%

STD
VALUE

70480
135100
202400

AVE
CPM

18002
33982
48999

94851
180320
260104

90411
170657
244082

83403
160402
237343

93909
178550
258654

89596
169556
244246

82448
163149
232578

94136
178878
259795

89705
169500
243016

82728
162823
231827

DECAY DECAY CORR
CORR CPM

1.09
1.09
1.09

0.0137

20618
39224
56810

4.71 %

DECAY DECAY CORR
CORR CPM

1.09
1.09
1.09

94073
179065
259469

90717
170301
249016

84312
159622
23179

EFFICIENCY

0.2964
0.2912
0.2826

ON 11/28/88

EFFICIENCY

19712
37209
53653

0.2797
0.2754
0.2651

AVERAGE, 2" =

STANDARD
ID

32B40A5
32B40B6
32B40C5

5"
5"
5"

AVERAGE, 5" =

0.2734 +/- @95%

STD
VALUE

70160
135700
201900

AVE
CPM

16626
32281
46658

0.2577 +/- @95%

0.0147 5.38 %

DECAY DECAY CORR
CORR CPM

1.09
1.09
1.09

0.0079

18205
35347
51090

3.07 %

ON 11/28/88

EFFICIENCY

0.2595
0.2605
0.2530

ON 11/28/88

NEW EFFS FOR DET 14 Co-60 1" = 0.2901 2" = 0.2734

0.25775"1 =
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SIZE DATESTANDARD
ID

36B40A8
36B40B7
36B40C7

36B40A3
36B40B3
36B40C3

36B40A6
36B40B6
36B40C5

STANDARD
ID

36B40A8
36B40B7
36B40C7

SIZE STD
VALUE

1" i

1"

60570
109900
159700

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

83719
147778
212324

67029
116432
167025

64835
132366
176904

83889
147414
211727

66485
117580
166472

64744
127335
172226

83820
147378
211106

66532
116643
166682

63542
127267
170187

1115
1128
1142

1155
1207
1221

1234
1246
1300

AVE
CPM

16775
29494
42329

1.00
1.00
1.00

84087
147313
211442

66137
116507
166167

64860
127511
173840

EFFICIENCY

16793
29525
42375

0.2773
0.2687
0.2653

AVERAGE, 1" =

STANDARD
ID

36B40A3
36B40B3
36B40C3

2"
2"
2"

AVERAGE, 2" =

STANDARD
ID

36B40A6
36B40B6
36B40C5

5 1
5"
5"

AVERAGE, 5" =

NEW EFFS FOR DET

0.2704 +/- @95%

STD
VALUE

61800
110700
161400

AVE
CPM

13309
23358
33317

0.2111 +/- @95%

STD
VALUE

59470
109800
160100

AVE
CPM

12899
25723
34657

0.2228 +/- @95%

14 Am-241

0.0121 4.46 %

DECAY DECAY CORR
CORR CPM

1.00
1.00
1.00

0.0088

13323
23383
33352

4.15 %

DECAY DECAY CORR
CORR CPM

1.00
1.00
1.00

0.0199

12912
25751
34694

8.95 %

ON 11/28/88

EFFICIENCY

0.2156
0.2112
0.2066

ON 11/28/88

EFFICIENCY

0.2171
0.2345
0.2167

ON 11/28/88

0.2704 2" =

5" =

0.2111

0.2228

DECAY DECAY CORR
CORR CPM
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA401934/WA77228

PROCEDURE/REV LA-548-121/C-2

TECHNOLOGIST R. D. Hale

DATE February 23, 1990

TEMPERATURE N/A

STARTING TIME 1300

ENDING TIME 1400

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std F1076

2 Reagent Blank F1078

3 Sample Camp 13 F1073

4 Duplicate Sample Camp 13 F1074

5 Sample Camp 13 F1079

6 Duplicate Sample Camp 13 Fl080

7 Spike Sample Camp 13 F1075

8 Final LMCS Check Std F1077

10

11

CUSTOMER ID: 000013

GEA Analysis
Water Digestion

Samples are prepared in batch,
but counted randomly.

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.

& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 122B44/500 uL 22 mL

Spike 122B44/500 uL F1079/50 uL 22 mL

SST-102 Rev. I 10/2/90 Interim

290



* ** ** * ** *** ** ** **** ** ** ** ** * ** ** ** ** *

GAMMA SP EC TRUM ANAL Y S IS

***** ** * * * ** * * * * **E

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 28-SEP-90

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3189
ANALYZED BY: VR

SAMPLE DESCRIPTION: F1076 SEG/COMP
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-01

COLLECT STARTED ON 23-FEB-90 AT 18:25:32

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3010. SECONDS
0.33 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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*

*
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

63.89
72.61

1126.16

32.53
36.88

563.13

1.06
1.06
1.44

4C 1138.49 569.30 1.44

1209.20 604.63
1322.99 661.49

661.41
1591.19 795.54
1603.23 801.56
2345.55 1172.73
2664.15 1332.09
2920.51 1460.36

1460.58

ERROR QUOTATION
PEAK CONFIDENCE

1.54
1.50

1.57
1.57
1.94
1.97
1.96

1731.
1271.
711.

686.

857.
583.

424.
419.
414.

94.
47.

6
11

249. 10.0 CE-144
466. 26.3 TE-125M
552. 12.7 CS-134,

EU-152
991. 11.8 CS-134,

BI-207
164. 2.9 CS-134
237. 2.0 CS-137
81.

4406.
374.

5823.
5448.
618.

611.

28.8
3.9

14.4
2.8
2.7
8.8

5.5

CS-134
CS-134
CO-60
CO-60
K-40

AT 1.96 SIGMA
LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO013
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS
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1C
2C
3C

5
6
6B
7C
8C
9
10
11
11B

28-SEP-90 10:41:24

2



222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F1076 SEG/COMP/#12
DATA COLLECTED ON 23-FEB-90 AT 18:25:32
DECAYED TO

28-SEP-90 10:41:24

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR
DECAY

CORRECTED ERROR

R E POR T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139
BA-140
BA-141
BE-7
BI-207
BI-212
BI-214
CD- 109
CE- 139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60

CR-51
CS-134

CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA- 140

LLD<1.54E+00
LLD<2.88E-01
LLD<1.44E+00
LLD<2.80E-01
LLD<1.75E-01
LLD<3.OOE-01
LLD<2.67E-01
LLD<3.43E-01
LLD<7.43E-01
LLD<1.14E+00
LLD<8.07E-01
LLD<2.74E+00
LLD<3.03E-01
LLD<4.07E+00
LLD<1.99E+00
LLD<2.99E+00
LLD<1.68E-01
LLD<2.71E-01
LLD<2.26E+00
LLD<3.26E-01
LLD<1.39E-01
LLD<3.20E-01

2.29E+01

LLD<1.90E+00
1.40E+01

LLD<3.27E-01
3.01E+01

LLD<3.39E-01
LLD<1.26E+00
LLD<5.76E-01
LLD<5.21E-01
LLD<7.94E-01
LLD<3.41E-01
LLD<2.30E-01
LLD<2.91E-01
LLD<3.82E-01
LLD<2.97E-01
LLD<4.91E-01
LLD<8.43E-01
LLD<4.65E+00
LLD<6.63E+01
LLD<2.05E-01
LLD<6.30E-01
LLD<8.71E+00
LLD<1.96E-01

LLD<1.54E+00
LLD<2.88E-01
LLD<1.44E+00
LLD<2.80E-01
LLD<1.75E-01
LLD<3.OOE-01
LLD<2.67E-01
LLD<3.43E-01
LLD<7.43E-01
LLD<1.14E+00
LLD<8.07E-01
LLD<2.74E+00
LLD<3.03E-01
LLD<4.07E+00
LLD<1.99E+00
LLD<2.99E+00
LLD<1.68E-01
LLD<2.71E-01
LLD<2.26E+00
LLD<3.26E-01
LLD<1.39E-01
LLD<3.20E-01

2.29E+01

LLD<1.90E+00
1.40E+01

LLD<3.27E-01
3.01E+01

LLD<3.39E-01
LLD<1.26E+00
LLD<5.76E-01
LLD<5.21E-01
LLD<7.94E-01
LLD<3.41E-01
LLD<2.30E-01
LLD<2.91E-01
LLD<3.82E-01
LLD<2.97E-01
LLD<4.91E-01
LLD<8.43E-01
LLD<4.65E+00
LLD<6.63E+01
LLD<2.05E-01
LLD<6.30E-01
LLD<8.71E+00
LLD<1.96E-01

+-6.90E-01

+-5.81E-01

+-7.33E-01

NUCLIDE

+-6.90E-01

+-5.81E-01

+-7.33E-01

911.07
433.94
657.76

59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.41
-0.50

-0.30
-0.07

-0.16

293



LA- 142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL
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LLD<6.90E-01
LLD<3.65E-01
LLD<3.68E-01
LLD<2.26E-01
LLD<1.97E-01
LLD<2.87E-01
LLD<2.93E-01
LLD<1.75E+00
LLD<8.41E-01
LLD<1.51E+00
LLD<1.29E+00
LLD<5.26E-01
LLD<7.02E+01
LLD<7.27E+00
LLD<4.23E-01
LLD<6.85E-01
LLD<2.64E+04
LLD<1.05E+04
LLD<2.05E+04
LLD<1.95E+03
LLD<6.99E+04
LLD<4.60E+00
LLD<4.73E+00
LLD<1.66E+00
LLD<1.73E+00
LLD<2.62E+02
LLD<2.87E-01
LLD<5.41E+00
LLD<4.74E-01
LLD<2.1OE+00
LLD<4.57E-01
LLD<3.09E-01
LLD<3.86E-01
LLD<2.91E-01
LLD<5.04E-01
LLD<2.50E-01
LLD<1.23E+00
LLD<1.51E-01
LLD<1.57E-01
LLD<4.11E+01
LLD<2.03E-01
LLD<8.08E+00
LLD<3.58E-01
LLD<2.86E-01
LLD<8.1OE-01
LLD<9.68E-01
LLD<6.95E+00
LLD<2.72E-01
LLD<1.78E+00
LLD<2.06E-01
LLD<1.55E+00
LLD<1.58E-01
LLD<1.06E+02
LLD<3.81E-01
LLD<8.52E-01
LLD<5.41E-01
LLD<2.94E-01

6.70E+01 +-1.16E+OC

LLD<6.90E-01
LLD<3.65E-01
LLD<3.68E-01
LLD<2.26E-01
LLD<1.97E-01
LLD<2.87E-01
LLD<2.93E-01
LLD<1.75E+00
LLD<8.41E-01
LLD<1.51E+00
LLD<1.29E+00
LLD<5.26E-01
LLD<7.02E+01
LLD<7.27E+00
LLD<4.23E-01
LLD<6.85E-01
LLD<2.64E+04
LLD<1.05E+04
LLD<2.05E+04
LLD<1.95E+03
LLD<6.99E+04
LLD<4.60E+00
LLD<4.73E+00
LLD<1.66E+00
LLD<1.73E+00
LLD<2.62E+02
LLD<2.87E-01
LLD<5.41E+00
LLD<4.74E-01
LLD<2.1OE+00
LLD<4.57E-01
LLD<3.09E-01
LLD<3.86E-01
LLD<2.91E-01
LLD<5.04E-01
LLD<2.50E-01
LLD<1.23E+00
LLD<1.51E-01
LLD<1.57E-01
LLD<4.11E+01
LLD<2.03E-01
LLD<8.08E+00
LLD<3.58E-01
LLD<2.86E-01
LLD<8.IOE-01
LLD<9.68E-01
LLD<6.95E+00
LLD<2.72E-01
LLD<1.78E+00
LLD<2.06E-01
LLD<1.55E+00
LLD<1.58E-01
LLD<1.06E+02
LLD<3.81E-01
LLD<8.52E-01
LLD<5.41E-01
LLD<2.94E-01

6.70E+01 +-1.16E+00

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



STANDARD DEVIATION = 0.18

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.44E-09 UC/LI
TOTAL MEASURED ACTIVITY = 6.70E+01 (+-1.16E+00)
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

UC/LI

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

63.89
72.61

1126.16
1138.49
1603.23

32.53
36.88

563.13
569.30
801.56

2249.
466.
552.
991.
374.

ERROR

10.0
26.3
12.7
11.8
14.4

GAMMAS/SEC

3.50E+01
6.69E+00
2.02E+01
3.66E+01
1.89E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

2920.51 1460.36 618.

ERROR GAMMAS/SEC

8.8 5.16E+01
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* * ** * * ** * * * * * ** * * ** ** * ** ** * * *** ** ** *

GAMMA SP EC TR UM ANAL Y S IS *

*

* * * * * ** * * * * * * ** * *** * ** ** *** ** * *** ** *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 28-SEP-90 12:12:34

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3190
ANALYZED BY: VR

SAMPLE DESCRIPTION: F1078 SEG/COMP/
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.OOOOE+0O

COLLECT STARTED ON 23-FEB-90 AT 19:26:04

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3004. SECONDS
0.13 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

1
I B
2
2B

1218.37 609.21
609.19

2920.52 1460.36
1460.58

1.50

2.07

118.

29.

133.
122.

662.
611.

30.0
21.0

8.1
5.5

NUCLIDES

BI-214,
RU-103
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKO013
DESCRIPTION: BKG
COLLECT STARTED ON 15-JAN-90 AT 11:00:00
LIVE TIME: 7000. SECONDS
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F1078 SEG/COMP/#14
DATA COLLECTED ON 23-FEB-90 AT 19:26:04
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS R EPOR T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228 LLD<3.61E-01
AG-108M LLD<5.26E-02
AG-11M LLD<8.59E-02
AM-241 LLD<8.04E-02
AM-243 LLD<6.29E-02
AR-41 LLD<9.82E-02
AU-198 LLD<5.40E-02
BA-133 LLD<7.83E-02
BA-139 LLD<2.32E-01
BA-140 LLD<2.43E-01
BA-141 LLD<2.36E-01
BE-7 LLD<5.16E-01
BI-207 LLD<5.69E-02
BI-212 LLD<8.82E-01
BI-214 LLD<1.93E-01
CD-109 LLD<9.99E-01
CE-139 LLD<5.24E-02
CE-141 LLD<8.72E-02
CEPR144 LLD<7.39E-01
CO-56 LLD<5.72E-02
CO-57 LLD<4.65E-02
CO-58 LLD<6.87E-02
CO-60 LLD<8.94E-02
CR-51 LLD<4.61E-01
CS-134 LLD<8.05E-02
CS-136 LLD<6.66E-02
CS-137 LLD<9.85E-02
CS-138 LLD<1.59E-01
EU-152 LLD<3.91E-01
EU-154 LLD<3.OOE-01
EU-155 LLD<1.66E-01
FE-59 LLD<1.77E-01
HF-181 LLD<6.55E-02
HG-203 LLD<5.67E-02
1-131 LLD<5.77E-02
1-132 LLD<6.85E-02
1-133 LLD<6.29E-02
1-134 LLD<8.45E-02
1-135 LLD<3.46E-01
K-40 LLD<2.23E+00
KR-85 LLD<1.67E+01
KR-85M LLD<6.52E-02
KR-87 LLD<1.26E-01
KR-89 LLD<2.39E+00
LA-140 LLD<8.48E-02
LA-142 LLD<1.47E-01
MN-54 LLD<7.13E-02
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LLD<3.61E-01
LLD<5.26E-02
LLD<8.59E-02
LLD<8.04E-02
LLD<6.29E-02
LLD<9.82E-02
LLD<5.40E-02
LLD<7.83E-02
LLD<2.32E-01
LLD<2.43E-01
LLD<2.36E-01
LLD<5.16E-01
LLD<5.69E-02
LLD<8.82E-01
LLD<1.93E-01
LLD<9.99E-01
LLD<5.24E-02
LLD<8.72E-02
LLD<7.39E-01
LLD<5.72E-02
LLD<4.65E-02
LLD<6.87E-02
LLD<8.94E-02
LLD<4.61E-01
LLD<8.05E-02
LLD<6.66E-02
LLD<9.85E-02
LLD<1.59E-01
LLD<3.91E-01
LLD<3.OOE-01
LLD<1.66E-01
LLD<1.77E-01
LLD<6.55E-02
LLD<5.67E-02
LLD<5.77E-02
LLD<6.85E-02
LLD<6.29E-02
LLD<8.45E-02
LLD<3.46E-01
LLD<2.23E+00
LLD<1.67E+01
LLD<6.52E-02
LLD<1.26E-01
LLD<2.39E+00
LLD<8.48E-02
LLD<1.47E-01
LLD<7.13E-02

NUCLIDE

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

28-SEP-90 12:12:34



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO- 216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB- 124
SB- 125
SC-46
SE-75
SN- 113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE- 138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL O.OOE-01 +-0.OOE-01

LLD<6.45E-02
LLD<1.06E-01
LLD<7.02E-02
LLD<7.11E-02
LLD<6.83E-02
LLD<1.04E-01
LLD<2.60E-01
LLD<2.98E-01
LLD<3.22E-01
LLD<1.32E-01
LLD<1.30E+01
LLD<1.36E+00
LLD<1.17E-01
LLD<1.85E-01
LLD<5.41E+03
LLD<7.03E+02
LLD<3.52E+03
LLD<6.48E+02
LLD<2.25E+04
LLD<1.28E+00
LLD<1.38E+0O
LLD<8.31E-01
LLD<3.16E-01
LLD<5.83E+01
LLD<6.27E-02
LLD<1.16E+00
LLD<6.19E-02
LLD<6.29E-01
LLD<1.21E-01
LLD<7.82E-02
LLD<7.72E-02
LLD<7.31E-02
LLD<1.08E-01
LLD<1.25E-01
LLD<2.41E-01
LLD<4.96E-02
LLD<5.03E-02
LLD<1.37E+01
LLD<5.50E-02
LLD<2.62E+00
LLD<9.05E-02
LLD<8.35E-02
LLD<2.30E-01
LLD<2.21E-01
LLD<2.19E+00
LLD<8.53E-02
LLD<4.73E-01
LLD<5.26E-02
LLD<3.99E-01
LLD<7.88E-02
LLD<3.26E+01
LLD<8.19E-02
LLD<1.98E-01
LLD<1.07E-01
LLD<7.03E-02

O.OOE-01 +-O.OOE-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%
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LLD<6.45E-02
LLD<1.06E-01
LLD<7.02E-02
LLD<7.IIE-02
LLD<6.83E-02
LLD<1.04E-01
LLD<2.60E-01
LLD<2.98E-01
LLD<3.22E-01
LLD<1.32E-01
LLD<1.30E+01
LLD<1.36E+00
LLD<1.17E-01
LLD<1.85E-01
LLD<5.41E+03
LLD<7.03E+02
LLD<3.52E+03
LLD<6.48E+02
LLD<2.25E+04
LLD<1.28E+00
LLD<1.38E+00
LLD<8.31E-01
LLD<3.16E-01
LLD<5.83E+01
LLD<6.27E-02
LLD<1.16E+00
LLD<6.19E-02
LLD<6.29E-01
LLD<1.21E-01
LLD<7.82E-02
LLD<7.72E-02
LLD<7.31E-02
LLD<1.08E-01
LLD<1.25E-01
LLD<2.41E-01
LLD<4.96E-02
LLD<5.03E-02
LLD<1.37E+01
LLD<5.50E-02
LLD<2.62E+00
LLD<9.05E-02
LLD<8.35E-02
LLD<2.30E-01
LLD<2.21E-01
LLD<2.19E+00
LLD<8.53E-02
LLD<4.73E-01
LLD<5.26E-02
LLD<3.99E-01
LLD<7.88E-02
LLD<3.26E+01
LLD<8.19E-02
LLD<1.98E-01
LLD<1.07E-01
LLD<7.03E-02

846.76
1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30

140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1218.37 609.21
2920.52 1460.36

GAMMAS/SEC

133. 30.0 5.22E+00
662. 8.1 5.52E+01
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* ** ** ** * ** * ** ** * * ** * **** ** * ** ** ** * **

* *

G A M M A S P E C T R U M A N A L Y S I S *

*

********** ************** ****** ******

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 28-SEP-90 12:17:18

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT N
DETECTOR NUMBER: 4 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

JMBER: 1.0
JMBER: 41

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD4217
ANALYZED BY: VR

SAMPLE DESCRIPTION: F1079 SEG/COMP/
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.0OO0E+0O EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.OOOOE+00

COLLECT STARTED ON 23-FEB-90 AT 19:29:47

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3035. SECONDS
1.15 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 26-DEC-89
EFFICIENCY CALIBRATION PERFORMED 1-SEP-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

53.58 26.97
27.06

369.95 185.04
1324.43 662.10

661.35
1823.80 911.80

910.95
2923.08 1461.72

1460.80

1.09

1.20
1.70

1.77

2.50

3885. 2193.
123.

9957. 329.
1620. 268272.

379.
110. 122.

144.
45. 822.

854.

8.9
34.3

87.4
0.4

12.7
32.1

27.4
7.4

7.1

U-235,RA-226
CS-137

K-40

ERROR QUOTATION
PEAK CONFIDENCE

AT 1.96 SIGMA
LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 8-SEP-8
BACKGROUND LIVE TIME: 3000. SECONDS

FILE BKO014

9 AT 12:00:00
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F1079 SEG/COMP/#15
DATA COLLECTED ON 23-FEB-90 AT 19:29:47
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D I 0 N U C L I D E A N A L Y S I S

NUCLIDE

MEA

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

SURED ERROR CORRECTED ERROR

OF COLLECT

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-IlOM
AM-241
AM-243
AR-41
AU- 198
BA- 133
BA-139
BA- 140
BA-141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54
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LLD<7.30E-02
LLD<5.55E-02
LLD<3.50E-01
LLD<2.34E-01
LLD<5.60E-02
LLD<1.44E-02
LLD<5.16E-02
LLD<6.22E-02
LLD<1.23E-01
LLD<1.54E-01
LLD<1.28E-01
LLD<5.55E-01
LLD<3.24E-02
LLD<1.68E-01
LLD<7.54E-02
LLD<7.72E-01
LLD<2.78E-02
LLD<4.19E-02
LLD<3.54E-01
LLD<1.21E-02
LLD<2.31E-02
LLD<1.26E-02
LLD<1.42E-02
LLD<3.45E-01
LLD<1.24E-02
LLD<1.12E-02

7.74E+01
LLD<3.13E-02
LLD<5.97E-02
LLD<3.84E-02
LLD<9.85E-02
LLD<2.54E-02
LLD<6.53E-02
LLD<3.89E-02
LLD<4.78E-02
LLD<1.17E-01
LLD<4.61E-02
LLD<1.69E-02
LLD<5.84E-02
LLD<4.46E-01
LLD<9.42E+00
LLD<2.93E-02
LLD<1.09E-01
LLD<1.50E+0O
LLD<1.19E-02
LLD<8.35E-02
LLD<1.20E-02

LLD<7.30E-02
LLD<5.55E-02
LLD<3.50E-01
LLD<2.34E-01
LLD<5.60E-02
LLD<1.44E-02
LLD<5.16E-02
LLD<6.22E-02
LLD<1.23E-01
LLD<1.54E-01
LLD<1.28E-01
LLD<5.55E-01
LLD<3.24E-02
LLD<1.68E-01
LLD<7.54E-02
LLD<7.72E-01
LLD<2.78E-02
LLD<4.19E-02
LLD<3.54E-01
LLD<1.21E-02
LLD<2.31E-02
LLD<1.26E-02
LLD<1.42E-02
LLD<3.45E-01
LLD<1.24E-02
LLD<1.12E-02

7.74E+01
LLD<3.13E-02
LLD<5.97E-02
LLD<3.84E-02
LLD<9.85E-02
LLD<2.54E-02
LLD<6.53E-02
LLD<3.89E-02
LLD<4.78E-02
LLD<1.17E-01
LLD<4.61E-02
LLD<1.69E-02
LLD<5.84E-02
LLD<4.46E-01
LLD<9.42E+00
LLD<2.93E-02
LLD<1.09E-01
LLD<1.50E+00
LLD<1.19E-02
LLD<8.35E-02
LLD<1.20E-02

+-6.54E-01+-6.54E-01

911.07
433.94
657.76

59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

0.45

28-SEP-90 12:17:18



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURHI06
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

LLD<1.37E-02
LLD<1.36E-02
LLD<1.33E-02
LLD<9.61E-03
LLD<1.25E-02
LLD<5.53E-01
LLD<2.29E-01
LLD<4.46E-02
LLD<2.24E-01
LLD<9.47E-02
LLD<2.05E+00
LLD<1.41E+00
LLD<7.53E-02
LLD<1.05E-01
LLD<8.95E+02
LLD<1.21E+02
LLD<5.72E+02
LLD<3.06E+02
LLD<1.11E+04
LLD<7.74E-01

8.44E-01
LLD<1.23E-01
LLD<5.60E-02
LLD<3.10E+01
LLD<5.06E-02
LLD<6.38E-01
LLD<3.17E-02
LLD<3.32E-01
LLD<1.47E-02
LLD<5.31E-02
LLD<6.65E-02
LLD<4.13E-02
LLD<6.05E-02
LLD<1.73E-02
LLD<3.80E-02
LLD<2.32E-02
LLD<2.57E-02
LLD<7.31E+00
LLD<3.45E-02
LLD<2.37E+00
LLD<3.97E-02
LLD<4.45E-02
LLD<1.42E-01
LLD<3.43E-02
LLD<1.17E+00
LLD<8.69E-02
LLD<2.78E-01
LLD<3.22E-02
LLD<2.71E-01
LLD<1.16E-02
LLD<5.21E+00
LLD<4.59E-02
LLD<3.54E-02
LLD<1.99E-02
LLD<1.14E-02

LLD<1.37E-02
LLD<1.36E-02
LLD<1.33E-02
LLD<9.61E-03
LLD<1.25E-02
LLD<5.53E-01
LLD<2.29E-01
LLD<4.46E-02
LLD<2.24E-01
LLD<9.47E-02
LLD<2.05E+00
LLD<1.41E+00
LLD<7.53E-02
LLD<1.05E-01
LLD<8.95E+02
LLD<1.21E+02
LLD<5.72E+02
LLD<3.06E+02
LLD<1.11E+04
LLD<7.74E-01

+-7.38E-01 8.44E-01
LLD<1.23E-01
LLD<5.60E-02
LLD<3.10E+01
LLD<5.06E-02
LLD<6.38E-01
LLD<3.17E-02
LLD<3.32E-01
LLD<1.47E-02
LLD<5.31E-02
LLD<6.65E-02
LLD<4.13E-02
LLD<6.05E-02
LLD<1.73E-02
LLD<3.80E-02
LLD<2.32E-02
LLD<2.57E-02
LLD<7.31E+00
LLD<3.45E-02
LLD<2.37E+00
LLD<3.97E-02
LLD<4.45E-02
LLD<1.42E-01
LLD<3.43E-02
LLD<1.17E+00
LLD<8.69E-02
LLD<2.78E-01
LLD<3.22E-02
LLD<2.71E-01
LLD<1.16E-02
LLD<5.21E+00
LLD<4.59E-02
LLD<3.54E-02
LLD<1.99E-02
LLD<1.14E-02

7.82E+01 +-9.86E-01 7.82E+01 +-9.86E-01

STANDARD DEVIATION = 1.07
304

846.76
1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99

+-7.38E-01 186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

-1.06

TOTAL



EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.17E-08 UC/LI
TOTAL MEASURED ACTIVITY = 7.82E+01 (+-9.86E-01) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

53.58 26.97

GAMMAS/SEC

2070. 9.7 2.17E+03

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1823.80 911.80
2923.08 1461.72

GAMMAS/SEC

122. 32.1 1.48E+00
822. 7.4 1.51E+01
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G A M M A S P E C T R U M A N A L Y S I S

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

A N A L Y S I S

MCA UNIT NUMBER: 1 / ADC UNIT N
DETECTOR NUMBER: 2 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

28-SEP-90

P A R A M E T E R S

JMBER: 2.0
JMBER: 42

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2082
ANALYZED BY: VR

SAMPLE DESCRIPTION: F1080 SEG/COMP/
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+0O EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.OOOOE+00

COLLECT STARTED ON 23-FEB-90 AT 19:34:09

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3007. SECONDS
0.23 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-OCT-88
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1324.53 661.88 1.71 308. 47902. 0.9 CS-137
lB 661.85 36. 13.9
2 2922.73 1460.90 1.84 10. 166. 16.5 K-40
2B 1460.85 156. 3.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO012
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME: 60000. SECONDS
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222-S COUNTING ROOM

SAMPLE: F1080 SEG/COMP/#16
DATA COLLECTED ON 23-FEB-90 AT 19:34:09
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D IO N U C L I D E A N A L Y S I S

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

AC-228
AG-108M
AG-11M
AM-241
AM-243
AR-41
AU- 198
BA-133
BA- 139
BA- 140
BA-141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54
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LLD<1.88E-01
LLD<2.14E-01
LLD<1.52E+00
LLD<8.54E-01
LLD<2.13E-01
LLD<5.68E-02
LLD<1.65E-01
LLD<2.23E-01
LLD<4.59E-01
LLD<5.56E-01
LLD<4.59E-01
LLD<1.80E+00
LLD<1.17E-01
LLD<7.68E-01
LLD<2.72E-01
LLD<2.73E+00
LLD<1.04E-01
LLD<1.68E-01
LLD<1.29E+00
LLD<4.1OE-02
LLD<8.56E-02
LLD<4.18E-02
LLD<4.96E-02
LLD<1.23E+00
LLD<5.25E-02
LLD<4.24E-02

1.03E+02
LLD<1.18E-01
LLD<2.10E-01
LLD<1.49E-01
LLD<3.85E-01
LLD<7.50E-02
LLD<2.09E-01
LLD<1.31E-01
LLD<1.71E-01
LLD<9.17E-01
LLD<1.53E-01
LLD<6.40E-02
LLD<1.61E-01
LLD<1.02E+00
LLD<3.72E+01
LLD<1.07E-01
LLD<3.87E-01
LLD<5.58E+00
LLD<5.81E-02
LLD<3.06E-01
LLD<4.06E-02

LLD<1.88E-01
LLD<2.14E-01
LLD<1.52E+0o
LLD<8.54E-01
LLD<2.13E-01
LLD<5.68E-02
LLD<1.65E-01
LLD<2.23E-01
LLD<4.59E-01
LLD<5.56E-01
LLD<4.59E-01
LLD<1.80E+00
LLD<1.17E-01
LLD<7.68E-01
LLD<2.72E-01
LLD<2.73E+00
LLD<1.04E-01
LLD<1.68E-01
LLD<1.29E+00
LLD<4.1OE-02
LLD<8.56E-02
LLD<4.18E-02
LLD<4.96E-02
LLD<1.23E+00
LLD<5.25E-02
LLD<4.24E-02

1.03E+02
LLD<1.18E-01
LLD<2.1bE-01
LLD<1.49E-01
LLD<3.85E-01
LLD<7.50E-02
LLD<2.09E-01
LLD<1.31E-01
LLD<1.71E-01
LLD<9.17E-01
LLD<1.53E-01
LLD<6.40E-02
LLD<1.61E-01
LLD<1.02E+00
LLD<3.72E+01
LLD<1.07E-01
LLD<3.87E-01
LLD<5.58E+00
LLD<5.81E-02
LLD<3.06E-01
LLD<4.06E-02

+-1.58E+00

OF COLLECT.

R E P 0 R T

NUCLIDE ENERGY COMPARISON
(KEV)

EXPECT DIFF

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03
165.85
145.44
133.51
846.76
122.06
810.75
1332.50
320.09
795.84
818.51
661.65 0.23
1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03
1260.41
1460.75
513.99
151.17
402.58
220.90
1596.20
641.83
834.83

+-1 .58E+00

28-SEP-90 12:25:43



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB- 124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<4.62E-02
LLD<5.29E-02
LLD<4.15E-02
LLD<3.85E-02
LLD<4.26E-02
LLD<1.71E+00
LLD<8.08E-01
LLD<1.32E-01
LLD<8.17E-01
LLD<3.16E-01
LLD<7.98E+00
LLD<5.03E+00
LLD<2.53E-01
LLD<3.48E-01
LLD<3.86E+03
LLD<4.67E+02
LLD<2.07E+03
LLD<1.24E+03
LLD<3.90E+04
LLD<2.62E+00
LLD<2.45E+00
LLD<4.24E-01
LLD<1.94E-01
LLD<1.18E+02
LLD<1.69E-01
LLD<2.43E+00
LLD<1.21E-01
LLD<1.25E+00
LLD<4.81E-02
LLD<1.91E-01
LLD<2.36E-01
LLD<1.63E-01
LLD<2.23E-01
LLD<8.88E-02
LLD<1.32E-01
LLD<8.72E-02
LLD<9.89E-02
LLD<2.70E+01
LLD<1.17E-01
LLD<9.12E+00
LLD<1.43E-01
LLD<1.61E-01
LLD<4.71E-01
LLD<1.42E-01
LLD<4.31E+00
LLD<3.05E-01
LLD<1.O1E+00
LLD<1.18E-01
LLD<8.99E-01
LLD<4.02E-02
LLD<1.52E+01
LLD<1.69E-01
LLD<1.33E-01
LLD<7.38E-02
LLD<4.64E-02

1.03E+02 +-1.58E+00 1.03E+02 +-1.58E+00

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
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LLD<4.62E-02
LLD<5.29E-02
LLD<4.15E-02
LLD<3.85E-02
LLD<4.26E-02
LLD<1.71E+00
LLD<8.08E-01
LLD<1.32E-01
LLD<8.17E-01
LLD<3.16E-01
LLD<7.98E+00
LLD<5.03E+00
LLD<2.53E-01
LLD<3.48E-01
LLD<3.86E+03
LLD<4.67E+02
LLD<2.07E+03
LLD<1.24E+03
LLD<3.90E+04
LLD<2.62E+00
LLD<2.45E+00
LLD<4.24E-01
LLD<1.94E-01
LLD<1.18E+02
LLD<1.69E-01
LLD<2.43E+00
LLD<1.21E-01
LLD<1.25E+00
LLD<4.81E-02
LLD<1.91E-01
LLD<2.36E-01
LLD<1.63E-01
LLD<2.23E-01
LLD<8.88E-02
LLD<1.32E-01
LLD<8.72E-02
LLD<9.89E-02
LLD<2.70E+01
LLD<1.17E-01
LLD<9.12E+00
LLD<1.43E-01
LLD<1.61E-01
LLD<4.71E-01
LLD<1.42E-01
LLD<4.31E+00
LLD<3.05E-01
LLD<1.O1E+00
LLD<1.18E-01
LLD<8.99E-01
LLD<4.02E-02
LLD<1.52E+01
LLD<1.69E-01
LLD<1.33E-01
LLD<7.38E-02
LLD<4.64E-02

846.76
1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



TOTAL MEASURED ACTIVITY = 1.03E+02 (+-1.58E+00) UC/LI
% TECH. SPEC. = ****** +-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

2922.73 1460.90

GAMMAS/SEC

166. 16.5 2.17E+01
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*** * **** ** ** * ** ** * **** * ** * *** * ** ** *

* *

GAMMA SP EC TR UM ANAL Y S IS *

*

******** **** * ******************* ****

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 28-SEP-90 12:21:31

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT N
DETECTOR NUMBER: 2 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 2.0
UMBER: 42

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2081
ANALYZED BY: VR

SAMPLE DESCRIPTION: F1075 SEG/COMP,
GEOMETRY DESCRIPTION:
SAMPLE SIZE: I.OOOOE-03 LI
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-02

COLLECT STARTED ON 23-FEB-90 AT 18:34:34

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3005. SECONDS
0.17 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-OCT-88
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1C 1127.91 563.59 1.66

2C 1139.90 569.58 1.66

3
4
4B
5C
6C
7
8
8B
9
10
101B

1210.67 604.96
1324.52 661.87

661.85
1592.78 795.99
1605.01 802.10
2347.20 1173.15
2665.65 1332.37

1332.24
2731.42 1365.25
2922.01 1460.55

1460.85

1.56
1.75

1.71
1.71
1.85
2.27

1.56
1.87

449.

494.

418.
272.

286.
258.
184.
34.

13.
18.

4
9

416. 15.3 CS-134,
EU-152

790. 12.9 CS-134,
BI-207

009. 3.5 CS-134
966. 2.0 CS-137
36.

2809.
259.

3633.
3193.
9.
70.

137.
156.

13.9
4.8

13.2
3.5
3.5

37.4
29.1
19.8
3.8

CS-134
CS-134
CO-60
CO-60

CS-134
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO012
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME: 60000. SECONDS
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222-S COUNTING ROOM

SAMPLE: F1075 SEG/COMP/#11
DATA COLLECTED ON 23-FEB-90 AT 18:34:34
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS R E POR T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

SURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-IIM
AM-241
AM-243
AR-41
AU- 198
BA- 133
BA- 139
BA-140
BA- 141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60

CR-51
CS-134

CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140

LLD<1.15E+01
LLD<2.82E+00
LLD<1.40E+01
LLD<1.32E+01
LLD<3.40E+00
LLD<1.90E+00
LLD<2.32E+00
LLD<3.26E+00
LLD<6.97E+00
LLD<9.61E+00
LLD<6.76E+00
LLD<2.27E+01
LLD<2.45E+00
LLD<3.60E+01
LLD<1.73E+01
LLD<4.39E+01
LLD<1.58E+00
LLD<2.64E+00
LLD<2.05E+01
LLD<2.57E+00
LLD<1.30E+00
LLD<2.29E+00

2.09E+02

LLD<1.80E+01
1.41E+02

LLD<2.60E+00
4.29E+02

LLD<2.22E+00
LLD<3.80E+00
LLD<4.32E+00
LLD<6.18E+00
LLD<5.76E+00
LLD<2.90E+00
LLD<2.01E+00
LLD<2.48E+00
LLD<8.70E+00
LLD<2.50E+00
LLD<4.02E+00
LLD<5.49E+00
LLD<2.18E+01
LLD<5.54E+02
LLD<1.64E+00
LLD<5.48E+00
LLD<7.95E+01
LLD<8.48E-01

LLD<1.15E+01
LLD<2.82E+00
LLD<1.40E+01
LLD<1.32E+01
LLD<3.40E+00
LLD<1.90E+00
LLD<2.32E+00
LLD<3.26E+00
LLD<6.97E+00
LLD<9.61E+00
LLD<6.76E+00
LLD<2.27E+01
LLD<2.45E+00
LLD<3.60E+01
LLD<1.73E+01
LLD<4.39E+01
LLD<1.58E+00
LLD<2.64E+00
LLD<2.05E+01
LLD<2.57E+00
LLD<1.30E+00
LLD<2.29E+00

2.09E+02

LLD<1.80E+01
1.41E+02

LLD<2.60E+00
4.29E+02

LLD<2.22E+00
LLD<3.80E+00
LLD<4.32E+00
LLD<6.18E+00
LLD<5.76E+00
LLD<2.90E+00
LLD<2.O1E+00
LLD<2.48E+00
LLD<8.70E+00
LLD<2.50E+00
LLD<4.02E+00
LLD<5.49E+00
LLD<2.18E+01
LLD<5.54E+02
LLD<1.64E+00
LLD<5.48E+00
LLD<7.95E+01
LLD<8.48E-01

+-7.82E+00

+-7.OOE+00

+-1.02E+01

NUCLIDE

MEA

+-7.82E+00

+-7.OOE+00

+-1.02E+01

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.13
-0.08

0.14
0.26

0.22

313

28-SEP-90 12:21:31



LA- 142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<5.54E+00
LLD<2.36E+00
LLD<2.90E+00
LLD<1.54E+00
LLD<1.38E+00
LLD<2.10E+00
LLD<2.19E+00
LLD<1.58E+01
LLD<1.25E+01
LLD<1.16E+01
LLD<1.21E+01
LLD<4.48E+00
LLD<5.28E+02
LLD<6.15E+01
LLD<3.76E+00
LLD<5.04E+00
LLD<2.04E+05
LLD<7.98E+04
LLD<1.50E+05
LLD<1.88E+04
LLD<6.19E+05
LLD<3.94E+01
LLD<3.68E+01
LLD<8.48E+00
LLD<1.44E+01
LLD<2.13E+03
LLD<2.45E+00
LLD<4.47E+01
LLD<4.87E+00
LLD<1.91E+01
LLD<3.O1E+00
LLD<2.95E+00
LLD<3.32E+00
LLD<2.43E+00
LLD<4.14E+00
LLD<1.53E+00
LLD<9.01E+00
LLD<1.36E+00
LLD<1.50E+00
LLD<4.I1E+02
LLD<1.70E+00
LLD<1.49E+02
LLD<2.82E+00
LLD<2.42E+00
LLD<6.86E+00
LLD<8.24E+00
LLD<6.63E+01
LLD<4.98E+00
LLD<1.58E+01
LLD<l.81E+00
LLD<1.34E+01
LLD<8.05E-01
LLD<6.93E+02
LLD<3.13E+00
LLD<7.QOE+00
LLD<4.21E+00
LLD<2.18E+00

7.79E+02 +-1.46E+01

LLD<5.54E+00
LLD<2.36E+00
LLD<2.90E+00
LLD<1.54E+00
LLD<1.38E+00
LLD<2.1OE+00
LLD<2.19E+00
LLD<1.58E+01
LLD<1.25E+01
LLD<1.16E+01
LLD<1.21E+01
LLD<4.48E+00
LLD<5.28E+02
LLD<6.15E+01
LLD<3.76E+00
LLD<5.04E+00
LLD<2.04E+05
LLD<7.98E+04
LLD<1.50E+05
LLD<1.88E+04
LLD<6.19E+05
LLD<3.94E+01
LLD<3.68E+01
LLD<8.48E+00
LLD<1.44E+01
LLD<2.13E+03
LLD<2.45E+00
LLD<4.47E+01
LLD<4.87E+00
LLD<1.91E+01
LLD<3.O1E+00
LLD<2.95E+00
LLD<3.32E+00
LLD<2.43E+00
LLD<4.14E+00
LLD<1.53E+00
LLD<9.01E+00
LLD<1.36E+00
LLD<1.50E+00
LLD<4.11E+02
LLD<1.70E+00
LLD<1.49E+02
LLD<2.82E+00
LLD<2.42E+00
LLD<6.86E+00
LLD<8.24E+00
LLD<6.63E+01
LLD<4.98E+00
LLD<1.58E+01
LLD<1.81E+00
LLD<1.34E+01
LLD<8.05E-01
LLD<6.93E+02
LLD<3.13E+00
LLD<7.OOE+00
LLD<4.21E+00
LLD<2.18E+00

7.79E+02 +-1.46E+01

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33
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STANDARD DEVIATION = 0.18

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.71E-09 UC/LI
TOTAL MEASURED ACTIVITY 7.79E+02 (+-1.46E+01) UC/LI
% TECH. SPEC. = ****** +-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

1127.91
1139.90
1605.01
2731.42

563.59
569.58
802.10

1365.25

416.
790.
259.

70.

ERROR

15.3
12.9
13.2
29.1

GAMMAS/SEC

2.45E+01
4.71E+01
2.08E+01
8.65E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

2922.01 1460.55 137.

ERROR GAMMAS/SEC

19.8 1.79E+01
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** * ** * *** * * * **** * ** ** * ** ** * ** * *** ** *

GAMMA SP EC TR UM ANAL Y S IS *

*

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 28-SEP-90

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

12:30:00

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1937
ANALYZED BY: VR

SAMPLE DESCRIPTION: F1077 SEG/COMP
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-01

COLLECT STARTED ON 23-FEB-90 AT 19:20:10

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3006. SECONDS
0.20 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

IC 1126.73 562.84 1.39

2C 1138.94 568.94 1.39

3
4
4B
5C
6C
7
8
9
10
lOB

1209.68 604.30
1323.51 661.20

661.82
1591.82 795.34
1604.05 801.45
2346.32 1172.71
2664.72 1332.03
2730.17 1364.79
2920.99 1460.30

1461.77

1.40
1.59

1.52
1.52
1.90
1.97
2.17
1.74

455.

479.

480.
319.

240.
231.
195.

18.
13.
19.

5

9

465. 12.6 CS-134,
EU-152

869. 11.5 CS-134,
BI-207

362. 2.9 CS-134
587. 2.1 CS-137
35.

3816.
377.

5043.
4547.

101.
184.

182.

46.4
3.9

13.1
2.9
2.9

22.6
16.4

11.2

CS-134
CS-134
CO-60
CO-60
CS-134
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO11
BACKGROUND DESCRIPTION: BKO011
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
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SAMPLE: F1077 SEG/COMP/#13
DATA COLLECTED ON 23-FEB-90 AT 19:20:10
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R AD IONUC L ID E ANAL Y S I S R E

NUCLIDE ACTIVITY CONCENTRATION IN

MEASURED ERROR
DECAY

CORRECTED

Ci/LI

ERROR

OF COLLECT.

POR T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU- 198
BA-133
BA- 139
BA- 140
BA- 141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60

LLD<7.78E-01
LLD<2.O1E-01
LLD<9.35E-01
LLD<8.03E-01
LLD<2.1OE-01
LLD<1.27E-01
LLD<1.75E-01
LLD<2.61E-01
LLD<5.31E-01
LLD<7.16E-01
LLD<5.25E-01
LLD<1.77E+00
LLD<1.81E-01
LLD<2.48E+00
LLD<7.96E-01
LLD<3.09E+00
LLD<1.20E-01
LLD<1.87E-01
LLD<1.54E+00
LLD<1.80E-01
LLD<1.O1E-01
LLD<1.83E-01

2.16E+01

CR-51 LLD<1.40E+00
CS-134 1.38E+01

CS-136 LLD<1.88E-01
CS-137 2.97E+01
CS-138 LLD<1.55E-01
EU-152 LLD<3.89E-01
EU-154 LLD<2.80E-01
EU-155 LLD<3.83E-01
FE-59 LLD<4.07E-01
HF-181 LLD<1.96E-01
HG-203 LLD<1.63E-01
1-131 LLD<2.02E-01
1-132 LLD<2.04E-01
1-133 LLD<1.98E-01
1-134 LLD<2.67E-01
1-135 LLD<4.13E-01
K-40 LLD<1.91E+00
KR-85 LLD<3.98E+01
KR-85M LLD<1.22E-01
KR-87 LLD<4.45E-01
KR-89 LLD<6.66E+00
LA-140 LLD<7.35E-02

+-6.73E-01

+-5.61E-01

+-7.17E-01

LLD<7.78E-01
LLD<2.01E-01
LLD<9.35E-01
LLD<8.03E-01
LLD<2.1OE-01
LLD<1.27E-01
LLD<1.75E-01
LLD<2.61E-01
LLD<5.31E-01
LLD<7.16E-01
LLD<5.25E-01
LLD<1.77E+00
LLD<1.81E-01
LLD<2.48E+00
LLD<7.96E-01
LLD<3.09E+00
LLD<1.20E-01
LLD<1.87E-01
LLD<1.54E+00
LLD<1.80E-01
LLD<1.OIE-01
LLD<1.83E-01

2.16E+01

LLD<1.40E+00
1.38E+01

LLD<1.88E-01
2.97E+01

LLD<1.55E-01
LLD<3.89E-01
LLD<2.80E-01
LLD<3.83E-01
LLD<4.07E-01
LLD<1.96E-01
LLD<1.63E-01
LLD<2.02E-01
LLD<2.04E-01
LLD<1.98E-01
LLD<2.67E-01
LLD<4.13E-01
LLD<1.91E+00
LLD<3.98E+01
LLD<1.22E-01
LLD<4.45E-01
LLD<6.66E+00
LLD<7.35E-02

+-6.73E-01

+-5.61E-01

+-7.17E-01

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.47
-0.52

-0.51
-0.40

-0.45
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU- 103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<3.90E-01
LLD<1.85E-01
LLD<2.03E-01
LLD<1.03E-01
LLD<1.91E-01
LLD<1.56E-01
LLD<1.59E-01
LLD<1.13E+00
LLD<8.95E-01
LLD<8.09E-01
LLD<9.26E-01
LLD<4.15E-01
LLD<3.85E+01
LLD<4.64E+00
LLD<2.90E-01
LLD<4.42E-01
LLD<1.84E+04
LLD<6.72E+03
LLD<1.48E+04
LLD<1.32E+03
LLD<4.70E+04
LLD<3.16E+00
LLD<2.87E+00
LLD<7.95E-01
LLD<9.12E-01
LLD<1.56E+02
LLD<1.90E-01
LLD<3.18E+00
LLD<2.34E-01
LLD<1.47E+00
LLD<2.03E-01
LLD<2.07E-01
LLD<2.51E-01
LLD<1.75E-01
LLD<3.04E-01
LLD<7.70E-02
LLD<6.21E-01
LLD<1.03E-01
LLD<1.11E-01
LLD<2.77E+01
LLD<1.43E-01
LLD<9.59E+00
LLD<2.23E-01
LLD<1.90E-01
LLD<5.43E-01
LLD<5.92E-01
LLD<4.90E+00
LLD<3.37E-01
LLD<1.25E+00
LLD<1.43E-01
LLD<1.04E+00
LLD<7.54E-02
LLD<5.07E+01
LLD<2.30E-01
LLD<4.96E-01
LLD<3.07E-01
LLD<1.64E-01

6.50E+01 +-1.13E+OC

LLD<3.90E-01
LLD<1.85E-01
LLD<2.03E-01
LLD<1.03E-01
LLD<1.91E-01
LLD<1.56E-01
LLD<1.59E-01
LLD<1.13E+00
LLD<8.95E-01
LLD<8.09E-01
LLD<9.26E-01
LLD<4.15E-01
LLD<3.85E+01
LLD<4.64E+00
LLD<2.90E-01
LLD<4.42E-01
LLD<1.84E+04
LLD<6.72E+03
LLD<1.48E+04
LLD<1.32E+03
LLD<4.70E+04
LLD<3.16E+00
LLD<2.87E+00
LLD<7.95E-01
LLD<9.12E-01
LLD<1.56E+02
LLD<1.90E-01
LLD<3.18E+00
LLD<2.34E-01
LLD<1.47E+00
LLD<2.03E-01
LLD<2.07E-01
LLD<2.51E-01
LLD<1.75E-01
LLD<3.04E-01
LLD<7.70E-02
LLD<6.21E-01
LLD<1.03E-01
LLD<1.1iE-01
LLD<2.77E+01
LLD<1.43E-01
LLD<9.59E+00
LLD<2.23E-01
LLD<1.90E-01
LLD<5.43E-01
LLD<5.92E-01
LLD<4.90E+00
LLD<3.37E-01
LLD<1.25E+00
LLD<1.43E-01
LLD<1.04E+00
LLD<7.54E-02
LLD<5.07E+01
LLD<2.30E-01
LLD<4.96E-01
LLD<3.07E-01
LLD<1.64E-01

6.50E+01 +-1.13E+00

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33
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STANDARD DEVIATION = 0.05

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.45E-09 UC/LI
TOTAL MEASURED ACTIVITY 6.50E+01 (+-1.13E+00) UC/LI
% TECH. SPEC. = ****** +-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1126.73
1138.94
1604.05
2730.17

562.84
568.94
801.45

1364.79

465.
869.
377.
101.

12.6
11.5
13.1
22.6

GAMMAS/SEC

1.99E+01
3.75E+01
2.16E+01
9.06E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

2920.99 1460.30

GAMMAS/SEC

184. 16.4 1.74E+01

320



Single Shell Tank
Calibration Record

ANALYTE: Isotope Mixed Gamma

PROCEDURE: LQ-508-003 REVISION: A-0

INSTRUMENT: GEA Detector #1 PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE: See Attached Sheets

CALIBRATION STANDARD ID: 56B40 DI

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

SST-103 Rev. (Draft) 9/4/90 Interim
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DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65

898.021
1173.237
1332.501
1836.129

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

LOG(EFF) =
+

LOG(EFF) =
+4

+4

+4

+4

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65

898.021
1173.237
1332.501
1836.129

1
42
22 ML LIQUID, POS 2

14-Feb-89
J. L. ANDERSON/M. R. DOWELL
56B40 Dl

EFFICIENCY (COUNTS/GAMMA)

5.721347E-03
1.512568E-02
2.041958E-02
1.856472E-02

1.042777E-02
7.856059E-03
6.838966E-03
5.300244E-03
4.218416E-03
3.785537E-03
2.931033E-03

-5.343694E+01
2.034704E+01 *LOG(ENERGY)
-2.088264E+00 *LOG(ENERGY)-2

8.372735E+00
-7.762489E+00 *LOG(ENERGY)
2.017698E+00 *LOG(ENERGY)'2
-2.447560E-01 *LOG(ENERGY)-3
1.067720E-02 *LOG(ENERGY)-4

PROCEDURE LQ-508-003

1
43

22 ML LIQUID, POS 3
16-Feb-89

J. L. ANDERSON/M. R. DOWELL
56840 Dl

EFFICIENCY (COUNTS/GAMMA)

1.397695E-03
3.641448E-03

5.035820E-03
4.620516E-03

2.619018E-03
1.890740E-03
1.782478E-02
1.392563E-03
1.117189E-03
1.007670E-03
7.782502E-04

EQUATION 0-165 KEV

LOG(EFF) = -5.354869E+01
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+ 1.975356E+01 *LOG(ENERGY)
+ -2.020858E+00 *LOG(ENERGY)'2

EQUATION 165-1836 KEV

LOG(EFF) 4.001880E+01
+ -2.857555E+01 *LOG(ENERGY)
+ 6.748440E+00 *LOG(ENERGY)'2
+ 7.173093E-01 *LOG(ENERGY)-3
+ 2.821730E-02 *LOG(ENERGY)-4

GEA CALIBRATION RECORD PROCEDURE LO-508-003
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE: LQ-508-003 REVISION: A-0

INSTRUMENT: GEA Detector #2 PROPERTY NUMBER 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE: See Attached Sheets

CALIBRATION STANDARD ID: 56B40 DI

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

SST-103 Rev. (Draft) 9/4/90 Interim
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DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:

CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

2
42

22 ML LIQUID, POS 2
21-Oct-88

J. L. ANDERSON/M. R.
56B40 Dl

DOWELL

EFFICIENCY (COUNTS/GAMMA)

3.417000E-03
1.090000E-02

1.408000E-02
1.516000E-02
9.929000E-03
7.578000E-03
5.875000E-03
4.927000E-03
3.727000E-03
3.085000E-03
2.683000E-03
2.102000E-03

EQUATION 0-122 KEV

EQUATION 122-1836 KEV

LOG(EFF) =

+

LOG(EFF) =

+

+

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:

ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65

898.021
1173.237
1332.501
1836.129

-6.654070E+01
2.583780E+01 *LOG(ENERGY)
-2.677550E+0D *LOG(ENERGY)^2

-1.050740E+02
6.428950E+01 *LOG(ENERGY)
-1.503170E+01 *LOG(ENERGY)'2
1.533670E+00 *LOG(ENERGY)'3

-5.838530E-02 *LOG(ENERGY)-4

PROCEDURE LQ-508-003

2
43
22 ML LIQUID, POS 3

28-Sep-88
J. L. ANDERSON/M. R. DOWELL
56840 Dl

EFFICIENCY (COUNTS/GAMMA)

1.476000E-03
4.721000E-03
6.589000E-03
6.613000E-03
4.692000E-03
3.542000E-03
2.810000E-03
2.327000E-03
1.790000E-03

1.437000E-03
1.277000E-03
9.824000E-04
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EQUATION 0-165 KEV
LOG(EFF) = -5.826830E+01

+ 2.165450E+01 *LOG(ENERGY)
+ -2.198930E+00 *LOG(ENERGY)'2

EQUATION 165-1836 KEV
LOG(EFF) a -2.233890E+01

+ 1.174520E+01 *LOG(ENERGY)
+ -2.739550E+00 *LOG(ENERGY)'2
+ 2.655450E-01 *LOG(ENERGY)'3
+ -9.66842OE-03 *LOG(ENERGY)'4
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE: LQ-508-003 REVISION: A-3

INSTRUMENT: GEA Detector #3 PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE: July 2, 1989

CALIBRATION STANDARD ID: 56B40 DI

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

SST-103 Rev. (Draft) 9/4/90 Interim
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DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65

898.021
1173.237
1332.501
1836.129

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

LOG(EFF) =

LOG(EFF) =
+

+

GEA CALIBRATION RECORD

DETECTOR:

GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65

898.021
1173.237
1332.501
1836.129

3
41
22 ML LIQUID, POS 1

2-Jul-89
J. L. ANDERSON/M. R. DOWELL
56B40 Dl

EFFICIENCY (COUNTS/GAMMA)

2.833765E-02
2.881764E-02
2.756557E-02
2.2Z0614E-02

1.285730E-02

7.841011E-03
5.779292E-03
4.773005E-03
4.278530E-03
3.371238E-03

-1.113845E+01
3.484260E+00 *LOG(ENERGY)
-3.990659E-01 *LOG(ENERGY)'2

-2.052334E+01
9.121738E+OO *LOG(ENERGY)
-1.553578E+00 *LOG(ENERGY) 2
8.018036E-02 *LOG(ENERGY).3

PROCEDURE LQ-508-003

3
42
22 ML LIQUID, POS 2

2-JuL-89
J. L. ANDERSON/M. R. DOWELL
56840 Dl

EFFICIENCY (COUNTS/GAMMA)

7.455306E-03
7.462748E-03
7.578302E-03
6.965814E-03

3.596591E-03

2.318396E-03
1.824191E-03
1.461179E-03
1.321243E-03
1.011332E-03
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EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

LOG(EFF) = -6.838496E+00
S 8.819509E-01 *LOG(ENERGY)
+ -9.V75U26E-U2 *LOG(LNERGY)'2

LOG(Eff) = 3.082260E-01
+ -1.41UI39L+00 *LOG(ENERGY)
+ 1.042898E-01 m LOG(ENERGY)'2
+ -5.87472SE*-U: *LOG(LNLRGY)-3

PROCEDURE LQ-508-003

3
43
22 ML LIQUID, POS 3

2-JuL-89
J. L. ANDERSON/M. R. DOWELL
56840 DI

EFfICIENCY (COUNTS/GAMMA)

59.536
88.032

122.0614
165.153

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

2.020462E-03
1.924344E-03
2.027231E-OA
1.712371E-o3

1.056509E-03

7.115743E-04
5.243926E-04
4.551585E-04
4.223636E-04
3.139U91E-04

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

LOG(EFF) =

LOG(EFF) a
+

+

+

-5.300788E+00
-3.550643E-01 *LOGCENERGY)
3.272635E-02 *LOG(ENERGY)'2

-9.815549E+00
2.402920E+00 *LOG(ENERGY)
-4.42677L-01 *LOG(ENERGY)'2
2.059131E-02 *LOG(ENERGY)*3
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE: LQ-508-003 REVISION: B-1

INSTRUMENT: GEA Detector #4 PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE: September 1, 1989

CALIBRATION STANDARD ID: 56B40 D1

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)



GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DESCRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

PROCEDURE LQ-508-003

4
41
22 ML LIQUID, POS 1

1-Sep-89
J. L. ANDERSON/M. R. DOWELL
56840 Dl

EFFICIENCY (COUNTS/GAMMA)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65

898.021
1173.237
1332.501
1836.129

LOG (EFF )=

LOG(EFF)=

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

2.682446E-02
8.210956E-02
1.118411E-01
1.066653E-01

5.704220E-02

3.685958E-02
2.541629E-02
2.161710E-02
1.973393E-02
1.484468E-02

-5.844056E+01
+ 2.310700E+01
+ 2.371355E+00

-1.718967E+01
+ 8.164155E+00
+ -1.384196E+00
+ 7.025985E-02

*LOG(ENERGY),
*LOG(ENERGY) 2

*LOG(ENERGY)A
*LOG(ENERGY)A2
*LOG(ENERGY) 3

GEA CALIBRATION RECORD PROCEDURE LQ-508-003
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT E60044

PROCEDURE /REv LA-503-156/C-2

TECHNOLOGIST R. D. Hale

DATE February 26, 1990

TEMPERATURE N/A

STARTING TIME 0900 02-25-90

ENDING TIME 1300 02-26-90

CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1047

2 Reagent Blank F1048

3 Sample Comp 12 F1049

4 Duplicate Sample Comp 12 F1050

5 Sample Camp 12 F10SS

6 Duplicate Sample Comp 12 F1056

7 Sample Comp 13 F1073

8 Duplicate Sample Camp 13 F1074

9 Sample Camp 13 F1079

10 Duplicate Sample Camp 13 F1080

11 Spike Sample Camp 13 F1081

CUSTOMER ID: 000013

Plutonium
Water Digestion/Fusion
Dissolution

Jupiter-Canberra

DESCRIPTION LAB ID

12 Final LMCS Check Std F1082

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 16B43/100 uL N/A

Spike 101438/50 uL F1079/1 mL 16143/100 uL N/A

SST-102 Rev. I 10/2/90 Interim
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G E N E R A L A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
F-1047 SEG.COMP#7 PU
File ID: SD2770.SPC

Counted on: 2/28/90 @ 5: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

7.5 7.4
1961.6 1990.9
267.7 271.5

2452.4 2458.2
9.9 6.3

Peak center
Initial Final

472.982 472.982
361.219 361.219
303.904 303.904
231.088 231.088
152.832 152.832

FWHM
Initial Final
20.000 8.574
20.000 12.114
20.000 11.590
20.000 11.609
52.000 462.923

Tau
Initial Final
10.000 11.457
10.000 6.024
10.000 4.167
10.000 6.983
26.000 72.922

PEAK RESULTS

Peak
ID Isotope
1
2 Pu236
3 Pu238

Am241
4 Pu239

Pu240
5 Np237

Np237

AEA
Fract.
0.0012

Peak Centroid
Exp.

0.4286 5.756
0.0642 5.499

5.480
0.4984 5.143

5.144
0.0076 4.640

4.781

Obs. Diff.
6.285
5.760 -0.004
5.491 0.008
5.491 -0.011
5.149 -0.006
5.149 -0.005
4.781 -0.141
4.781 0.000

FWHM
0.04
0.06
0.05

0.05

2.18

Count Activity
Rate c/m d/m uCi/ea

0.10 0.50 0.226E-06
36.74 180.58 0.813E-04
5.50 36.81 0.166E-04

0.127E-04
42.72 205.79 0.927E-04

0.927E-04
0.65 52.40 0.236E-04

0.163E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.062 + (0.0047)*Channel

Energy range (MeV): 4.062 TO 6.469
Efficiency = 0.2076 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
42631.0
42630.9
42858.6

-228.8

% Recovery
100.000
100.000
100.534
-0.537

Analyzed by:

Peak
ID
1
2
3
4
5
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SPECTRUM SD2770.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 8862.5

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5.....4
5 ......................... 4 ..
..... .. .. .... ...... ........... .... ... ..... .. ... .. .. ... .. .. .. .. ... ... .4
................................................. 4
.......4

3
.3
...... 3
..... 3

.2
..2

................. 2 ..

................................................2 .

.................................................. 2

............. 2
2
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Raw Data Dump for AEA Spectrum:
1 0. 0. 0. 0. 0.

11 1. 0. 0. 0. 0.
21 0. 1. 0. 0. 0.
31 0. 0. 0. 0. 0.
41 0. 0. 0. 0. 0.
51 0. 0. 0. 1. 2.
61 2. 0. 0. 0. 1.
71 0. 0. 2. 1. 0.
81 0. 1. 0. 1. 0.
91 0. 0. 0. 1. 0.

101 4. 0. 2. 2. 1.
141 0. 1. 0. 0. 1.
121 1. 1. 2. 1. 1.
131 1. 1. 2. 2. 1.
141 2. 2. 1. 2. 0.
151 5. 1 . 3. 3. 1 .
161 4. 2. 1 . 2. 3.
171 6. 7. 2. 8. S.
181 5. 7. 11. 5. 7.
191 8. 7. 9. 11. 11.
201 12. 19. 6. 14. 22.
211 72. 70. 126. 163. 189.
221 652. 730. 809. 901. 1014.
231 1415. 1293. 1198. 965. 835.
241 76. 42. 26. 13. 7.
251 6. 3. 6. 3. 9.
261 11. 8. 4. 3. 4.
271 7. 10. 7. 8. 8.
281 15. 22. 17. 21. 35.
291 66. 61. 50. 93. 84.
301 133. 162. 136. 158. 146.
311 35. 27. 18. 11. 11.
321 5. 4. 2. 7. 9.
331 13. 15. 19. 14. 34.
341 79. 113. 121. 162. 190.
351 575. 627. 737. 764. 840.
361 1156. 1038. 936. 891. 724.
371 52. 37. 19. 10. 1.
381 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0.
401 0. 0. 1. 0. 0.
411 0. 0. 0. 1. 1.
421 0. 2. 0. 1. 3.
431 0. 0. 0. 0. 0.
441 0. 0. 0. 1. 0.
451 0. 0. 0. 0. 0.
461 1. 3. 0. 1. 2.
471 5. 6. 4. 1. 6.
481 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0.
511 0. 0.

0. 0. 1. 0. 1.
1.
0.
0.
1.
0.
0.
1.
1.
1.
1.
1.
0.
3.
1.
2.
3.

12.
9.
8.

22.
253.
1161.
603.
6.
6.

10.
10.
32.
87.

130.
3.

11.
30.

238.
899.
552.
1.
0.
0.
0.
1.
3.
0.
0.
0.
0.
3.
0.
0.

0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
2.
2.
2.
3.
2.
2.
8.

12.
10.
42.

285.
1273.
463.
3.
3.
7.

13.
37.

118.
113.
7.

15.
31.

287.
1001.
404.
1.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.
0.

1.
2.
1.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
1.
2.
4.
5.
6.
5.

43.
346.

1376.
314.
4.
5.
7.

15.
46.

137.
92.
14.
8.

38.
382.

1038.
301.
0.
0.
0.
0.
0.
0.
0.
1.
1.
3.
2.
0.
0.

1.
0.
0.
0.
2.
1.
1.
1.
0.
1.
0.
1.
4.
4.
2.

10.
10.
9.

11.
40.

425.
1456.

236.
2.
7.

12.
10.
55.

132.
72.
7.

13.
41.

448.
1122.
206.
0.
0.
0.
0.
0.
1.
0.
0.
0.
6.
1.
0.
0.

0.
0.
1.
0.
1.
0.
0.
0.
2.
1.
1.
3.
3.
2.
1.
5.

11.
8.
9.

64.
509.

1463.
154.

7.
6.
8.

10.
61.
134.
40.
8.

13.
69.

494.
1113.
127.
0.
0.
0.
0.
4.
1.
0.
0.
0.
4.
1.
0.
0.
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G ENE R AL AL P H A ENERG Y
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F-1048 SEG.COMP#8 PU
File ID: SD3002.SPC

Counted on: 2/28/90 @ 5: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

5.8 5.7
1711.9 1727.6
62.9 66.5
10.3 10.7
22.4 22.1

Peak
Initial

478.842
364.340
306.293
268.032
232.826

center
Final

478.842
364.340
306.293
268.032
232.826

Initial
20.000
24.000
24.000
20.000
20.000

PEAK RESULTS

AEA Peak Centroid
Fract. Exp. Obs. Diff.
0.0034 6.318
0.9204 5.756 5.769 -0.013

5.786 5.769 0.017
0.0604 5.499 5.490 0.009

5.480 5.490 -0.010
0.0057 5.306
0.0101 5.143 5.137 0.006

5.144 5.137 0.007

FWHM
0.07
0.07

0.06

0.02
0.05

Count
Rate c/m

0.12
32.84

2.16

0.20
0.36

Activity
d/m uCi/ea
0.60 0.272E-06

166.41 0.750E-04
0.10IE-03

14.87 0.670E-05
0.513E-05

1.00 0.452E-06
1.80 0.810E-06

0.810E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.020 + (0.0048)*Channel

Energy range (MeV): 4.020 TO 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
17785.0
17784.3
17843.4

-59.1

% Recovery
100.000
99.996
100.329
-0.332

Analyzed by:

Peak
ID
1
2
3
4
5

FWHM
Final

14.589
13.774
12.506
3.851
9.541

Tau
Initial
10.000
12.000
12.000
10.000
10.000

Peak
10
1

Final
5.526
7.444
1.978
1.021
5.308

Isotope

2 Pu236
Cm243

3 Pu238
Am241

4
5 Pu239

Pu240
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SPECTRUM SD3002.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 6509.8

5
5
5

4
4
4
3
3
3
.3
.3
3

2
.......... 2 .
..... .. ... ...... ... .... ..... ... ....... ...2 ..
.. ... . .... ..... ... ....... ..... ... ...... ... .... .... .. .. ... ... ... .. ..2
................................ 2
.. 2
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Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
2.
1.
0.
1.
0.
2.
1.
1.
0.
0.
1.
0.
7.
18.
3.
4.

10.
14.
3.

20.
27.
27.
1.
7.

23.
345.
934.
332.
2.
0.
0.
0.
0.
2.
0.
0.
1.
5.
4.
1.
0.

0.
0.
0.
0.
2.
0.
0.
1.
1.
2.
0.
1.
1.
1.
0.
1.
1.
1.
2.
1.
0.
1.
5.

16.
5.
4.
7.
9.
8.

23.
35.
14.
1.
9.

37.
352.
966.
225.
0.
0.
0.
0.
0.
1.
0.
0.
1.
2.
2.
0.
0.

0.
2.
1.
0.
0.
0.
0.
0.
2.
1.
0.
0.
2.
0.
1.
1.
0.
1.
1.
1.
0.
0.
7.

15.
5.
4.
10.
11.
7.

18.
26.
16.
1.

13.
55.

396.
970.
173.
1.
0.
0.
0.
1.
0.
0.
1.
1.
2.
1.
0.

0.
1.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
4.
1.
3.
0.
0.
1.
3.
6.

13.
3.
6.

19.
12.
9.

24.
41.
8.
2.
8.

73.
468.
933.
102.
0.
0.
0.
0.
0.
1.
0.
1.
0.
3.
0.
0.

0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
1.
1.
3.
1.
1.
1.
0.
1.
1.
0.
2.
5.
9.
3.
8.
7.
9.

26.
32.
33.
6.
3.

12.
98.

549.
936.
66.
0.
0.
0.
0.
3.
1.
0.
0.
0.
3.
3.
0.

1.
0.
0.
0.
1.
1.
0.
0.
1.
0.
0.
1.
3.
1.
1.
0.
1.
3.
0.
0.
0.
4.
7.
6.
3.
8.

11.
9.

18.
29.
32.
7.
3.

17.
129.
604.
853.
43.
0.
0.
0.
2.
0.
0.
1.
0.
2.
2.
1.
0.
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0.
2.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
2.
0.
2.
2.
3.

15.
12.
1.
8.

18.
6.

18.
19.
34.
0.
5.

12.
149.
702.
753.

19.
0.
0.
1.
1.
1.
0.
0.
0.
1.
3.
1.
0.

0.
1.
0.
0.
0.
1.
0.
3.
0.
0.
2.
0.
1.
0.
2.
1.
1.
0.
1.
3.
0.
2.

12.
6.
0.
7.

10.
8.

19.
22.
33.
3.
5.

13.
178.
794.
639.

15.
0.
0.
0.
1.
0.
0.
0.
0.
1.
1.
0.
0.

1.
0.
1.
1.
0.
0.
0.
0.
1.
2.
1.
0.
1.
0.
2.
1.
1.
2.
1.
1.
1.
3.

16.
10.
7.

12.
9.

10.
28.
33.
27.
5.
4.

15.
204.
836.
556.
8.
0.
0.
0.
0.
0.
0.
0.
0.
3.
3.
0.
0.

1.
0.
2.
0.
1.
2.
0.
2.
0.
0.
0.
1.
2.
5.
0.
1.
1.
2.
0.
0.
1.
6.

11.
4.
4.

12.
7.
6.

21.
30.
33.
2.
2.

19.
240.
844.
463.
3.
0.
0.
0.
0.
0.
0.
0.
0.
3.
5.
0.
0.

SP:SD3002.SPC



G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
F1079

File ID: SD5637.SPC

Counted on:
Detector/Geometry
Count time:

3/ 1/90 @11: 0
number: 5/ 1

30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

7.2 7.2
2122.5 2155.0

84.8 87.3
61.1 61.7

Peak center
Initial Final

477.621 477.621
364.252 364.252
306.393 306.393
233.661 233.661

FWHM
Initial Final
24.000 10.651
20.000 9.908
20.000 10.887
20.000 9.321

PEAK RESULTS

Peak
ID Isotope
1
2 Cm243

Cm244
3 Pu238
4

AEA
Fract.
0.0031
0.9131

0.0569
0.0269

Ex

5.
5.
5.

Peak Centroid
p. Obs. Diff.

6.333
786 5.800 -0.014
796 5.800 -0.004
499 5.528 -0.029

5.186

FWHM
0.05
0.05

0.05
0.04

Count
Rate c/m

0.13
38.24

2.38
1.13

Activity
d/m uCi/ea
0.55 0.246E-06

221.14 0.996E-04
0.727E-04

13.96 0.629E-05
4.76 0.214E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0047)*Channel

Energy range (MeV): 4.088 TO 6.494
Efficiency = 0.2369 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
20804.0
20803.0
20941.6

-138.6

% Recovery
100.000
99.995

100.661
-0.666

Analyzed by:

Peak
ID
1
2
3
4

Tau
Initial
12.000
10.000
10.000
10.000

Final
4.886
4.451
2.161
3.681

EMB
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SPECTRUM SD5637.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 7897.3

4
4
4

3
3
.3
.3
3

2
... 2
.............. 2
......................................... 2 ...
..................................................................... 2
........................... 2
.2.
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Raw Data Dump for AEA Spectrum: SP:SD5637.SPC
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.

11 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
21 1. 0. 1. 0. 0. 0. 1. 0. 0. 1.
31 0. 0. 1. 1. 1. 1. 0. 0. 0. 1.
41 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
51 0. 0. 1. 0. 0. 0. 0. 0. 0. 1.
61 1. 0. 0. 0. 0. 2. 0. 0. 0. 0.
71 1. 0. 1. 0. 0. 1. 0. 0. 0. 0.
81 0. 1. 1. 2. 1. 0. 1. 1. 1. 0.
91 0. 0. 0. 1. 1. 2. 0. 0. 0. 0.
101 0. 1. 0. 1. 1. 0. 1. 0. 0. 0.
111 0. 3. 0. 1. 0. 0. 0. 2. 1. 1.
121 2. 0. 1. 0. 0. 0. 1. 1. 2. 1.
131 1. 1. 0. 1. 0. 0. 1. 0. 2. 1.
141 2. 1. 0. 2. 2. 1. 1. 1. 3. 1.
151 1. 1. 2. 0. 0. 1. 1. 0. 0. 2.
161 1. 2. 4. 1. 0. 1. 0. 0. 2. 0.
171 2. 1. 0. 0. 3. 0. 3. 0. 2. 3.
181 2. 1. 1. 0. 2. 0. 1. 0. 0. 1.
191 0. 1. 1. 2. 1. 0. 0. 1. 4. 2.
201 1. 1. 1. 1. 0. 2. 1. 2. 2. 3.
211 2. 1. 7. 9. 6. 7. 10. 11. 7. 9.
221 14. 14. 18. 18. 15. 31. 17. 23. 34. 29.
231 40. 33. 40. 35. 31. 30. 21. 19. 14. 7.
241 4. 4. 1. 2. 4. 1. 2. 0. 2. 2.
251 1. 1. 5. 1. 2. 2. 5. 1. 5. 4.
261 4. 2. 4. 3. 2. 2. 7. 6. 7. 9.
271 12. 8. 8. 4. 13. 5. 8. 4. 10. 10.
281 7. 11. 20. 10. 24. 21. 17. 31. 21. 23.
291 36. 35. 22. 26. 25. 27. 27. 34. 35. 46.
301 24. 45. 53. 43. 45. 56. 41. 47. 42. 33.
311 25. 29. 11. 10. 11. 8. 4. 5. 7. 7.
321 11. 16. 6. 10. 9. 8. 18. 13. 13. 13.
331 15. 12. 11. 15. 18. 16. 17. 33. 34. 50.
341 67. 51. 81. 91. 127. 150. 186. 222. 302. 313.
351 395. 469. 523. 598. 704. 759. 823. 790. 945. 1001.
361 1060. 1246. 1261. 1251. 1177. 1055. 901. 686. 501. 349.
371 212. 101. 40. 20. 3. 2. 1. 0. 0. 0.
381 0. 0. 0. 0. 1. 0. 1. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
401 0. 1. 0. 0. 1. 0. 0. 0. 0. 0.
411 1. 0. 0. 0. 0. 1. 0. 1. 0. 0.
421 3. 0. 1. 1. 1. 0. 0. 0. 2. 0.
431 1. 2. 2. 0. 2. 0. 0. 0. 0. 2.
441 2. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 1. 0. 0. 0. 0. 1. 0. 0. 0. 0.
461 0. 1. 2. 1. 2. 2. 1. 0. 1. 4.
471 1. 6. 3. 1. 7. 5. 3. 5. 2. 3.
481 4. 2. 1. 1. 2. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 1.
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G ENE R AL AL P H A ENERG Y
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F1080

File ID: SD4765.SPC

Counted on: 3/ 1/90 @11: 0
Detector/Geometry number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
11.7 11.7
4.0 3.9

2171.4 2202.4
85.7 89.5
45.4 46.8

Peak
Initial

478.354
434.619
365.446
306.376
234.009

center
Final

478.354
434.619
365.446
306.376
234.009

Initial
20.000
24.000
20.000
20.000
24.000

FWHM
Final
9.418

15.286
10.792
14.943
14.374

Tau
Initial
10.000
12.000
10.000
10.000
12.000

PEAK RESULTS

Peak
ID Isotope
1
2 Cm242
3 Cm243

Cm244
4
5

AEA
Fract.
0.0040
0.0023
0.9165

0.0565
0.0206

Peak Centroid
Exp.

6.115
5.786
5.796

Obs.
6.352
6.146
5.821
5.821
5.543
5.203

Diff.

-0.031
-0.035
-0.025

FWHM
0.04
0.07
0.05

0.07
0.07

Count
Rate c/m

0.17
0.10

39.69

2.45
0.89

Activity
d/m uCi/ea
0.76 0.340E-06
0.59 0.265E-06

235.49 0.106E-03
0.774E-04

10.59 0.477E-05
3.87 0.174E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.103 + (0.0047)*Channel

Energy range (MeV): 4.103 TO 6.510
Efficiency = 0.2309 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
21530.0
21530.0
21653.9

-123.9

Analyzed by:

% Recovery
100.000
100.000
100.576
-0.576

EMB

Peak
ID
1
2
3
4
5

Final
9.117
3.785
5.046
3.300
8.327
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SPECTRUM SD4765.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 8155.2

5
5
5
5

4
4
.4
.4
4

3
. . 3
............ 3
................................... 3 ....
..................................................................... 3
.................................... 3
... 3

2
2
2
2
2
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Raw Data Dump for AEA Spectrum: SP:SD4765.SPC
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 2. 0. 0. 0. 0. 0. 2.
21 0. 2. 1. 2. 0. 0. 0. 1. 1. 0.
31 0. 0. 2. 1. 0. 0. 0. 0. 1. 0.
41 0. 0. 1. 0. 1. 0. 0. 1. 0. 0.
51 0. 0. 1. 0. 1. 0. 0. 0. 0. 0.
61 1. 0. 0. 1. 1. 0. 0. 0. 1. 0.
71 0. 1. 0. 0. 1. 1. 0. 0. 1. 0.
81 1. 0. 1. 0. 0. 1. 1. 0. 0. 1.
91 0. 0. 1. 0. 1. 0. 0. 0. 1. 0.

101 0. 0. 1. 1. 0. 0. 0. 0. 2. 1.
111 0. 0. 0. 0. 0. 0. 0. 2. 0. 1.
121 1. 0. 1. 0. 1. 2. 0. 0. 0. 0.
131 2. 0. 0. 0. 1. 0. 0. 0. 0. 0.
141 0. 1. 0. 0. 1. 1. 3. 1. 1. 1.
151 2. 3. 1. 0. 1. 4. 1. 0. 1. 1.
161 5. 0. 0. 1. 1. 0. 1. 1. 2. 2.
171 4. 0. 1. 1. 0. 4. 2. 1. 2. 4.
181 1. 1. 1. 1. 0. 2. 0. 1. 0. 0.
191 1. 0. 1. 1. 0. 2. 1. 1. 2. 0.
201 0. 0. 2. 1. 3. 0. 0. 4. 1. 1.
211 0. 1. 3. 3. 1. 2. 3. 7. 5. 5.
221 7. 8. 17. 9. 16. 21. 21. 29. 15. 32.
231 23. 28. 29. 15. 28. 28. 14. 25. 11. 14.
241 17. 7. 2. 2. 1. 4. 3. 1. 3. 1.
251 2. 4. 3. 3. 0. 1. 3. 7. 5. 7.
261 1. 5. 4. 6. 3. 5. 4. 8. 9. 6.
271 9. 12. 10. 5. 6. 4. 8. 7. 7. 8.
281 11. 8. 3. 9. 10. 18. 17. 19. 14. 33.
291 35. 32. 38. 28. 30. 30. 31. 38. 35. 35.
301 43. 51. 45. 48. 38. 45. 47. 54. 42. 34.
311 32. 26. 23. 19. 13. 6. 15. 9. 13. 5.
321 8. 11. 5. 9. 9. 7. 7. 12. 16. 16.
331 17. 11. 21. 12. 14. 26. 22. 16. 23. 29.
341 44. 43. 57. 64. 101. 120. 157. 188. 226. 269.
351 337. 363. 420. 533. 620. 642. 750. 833. 932. 974.
361 1036. 1126. 1198. 1218. 1245. 1239. 1120. 950. 833. 587.
371 457. 254. 157. 92. 43. 19. 9. 2. 0. 1.
381 0. 0. 0. 0. 2. 1. 0. 0. 1. 0.
391 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 1. 0. 0. 1. 0. 0. 0. 0.
411 1. 2. 0. 0. 0. 1. 1. 0. 0. 2.
421 1. 3. 1. 0. 3. 2. 1. 3. 1. 1.
431 1. 2. 2. 3. 3. 3. 0. 2. 0. 1.
441 1. 1. 1. 1. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 1. 1. 0. 0. 0. 1. 1.
461 0. 0. 0. 0. 0. 0. 0. 4. 4. 5.
471 5. 2. 8. 1. 7. 10. 7. 7. 4. 8.
481 4. 4. 3. 0. 2. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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G ENE R AL AL P H A E NE RG Y
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F-1081 PU

File ID: SD4764.SPC

Counted on: 3/ 1/90 @ 2: 0
Detector/Geometry number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

14.2 14.6
5.1 4.4

1899.6 1958.3
248.9 256.5

2358.6 2379.9
6.2 7.2

Peak center
Initial Final

477.094 477.094
429.367 429.367
364.507 364.507
306.588 306.588
233.638 233.638
127.676 127.676

PEAK RESULTS

Peak
ID Isotope
1
2 Cm242
3
4
5 Am243
6

AEA
Fract.
0.0028
0.0012
0.4265
0.0642
0.5021
0.0032

Peak Centroid
Exp. Obs. Diff. FWHM

6.390 0.05
6.115 6.161 -0.046 0.10

5.849 0.05
5.571 0.05

5.234 5.221 0.013 0.05
4.713 0.01

Count
Rate c/m

0.24
0.11

37.17
5.59

43.76
0.28

d/m
1.04
0.62

159.20
23.96

1703.67
1.18

Activity
uCi/ea

0.468E-06
0.278E-06
0.717E-04
0.108E-04
0.767E-03
0.534E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.100 + (0.0048)*Channel

Energy range (MeV): 4.100 TO 6.557
Efficiency = 0.2335 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
43876.0
43875.5
43576.0

299.4

Analyzed by:

% Recovery
100.000
99.999
99.316
0.682

DM

Peak
ID
1
2
3
4
5
6

Initial
20.000
28.000
20.000
16.000
20.000

152.000

WHM
Final

11.283
19.912
10.668
10.784
10.789
2.000

Tau
Initial
10.000
14.000
10.000
8.000

10.000
76.000

Final
8.448
7.140
4.248
3.158
4.743
0.200
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SPECTRUM SD4764.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 7838.7

6
6
6
6
6
6
6

5
.5

........ 5

........................ 5 .

.... ... .. .. .. .... .. ..... ... ..... ............ ..... ..... ... ..... .5

..................................................................... 5

................. 5
5.

4
.4
..4

....... 4

.4
3
.3
..... 3
............... 3
...................................... 3 ....
................................................................ 3
........................... 3
.3.

2
2
2
2
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Raw Data Dump for AEA Spectrum: SP:SD4764.SPC
1 0. 0. 0. 0. 0. 0. 1. 1. 0. 2.

11 1. 1. 0. 0. 0. 1. 0. 0. 1. 1.
21 0. 0. 0. 1. 0. 1. 0. 0. 1. 0.
31 0. 0. 0. 1. 1. 1. 3. 0. 2. 0.
41 0. 2. 0. 0. 0. 3. 1. 1. 1. 0.
51 0. 1. 1. 0. 2. 0. 0. 0. 2. 0.
61 2. 1. 2. 1. 0. 1. 0. 0. 1. 1.
71 0. 2. 1. 1. 4. 2. 0. 1. 1. 1.
81 2. 2. 1. 2. 2. 1. 1. 2. 1. 0.
91 2. 2. 0. 3. 1. 3. 2. 1. 3. 2.
101 1. 1. 2. 2. 4. 1. 2. 2. 2. 2.
111 1. 3. 2. 3. 3. 1. 3. 1. 0. 0.
121 2. 2. 4. 4. 3. 3. 4. 5. 2. 2.
131 3. 1. 1. 2. 1. 5. 0. 3. 2. 5.
141 3. 2. 3. 5. 1. 2. 3. 2. 1. 11.
151 5. 6. 6. 3. 5. 4. 4. 7. 4. 4.
161 3. 6. 5. 6. 2. 6. 4. 7. 10. 15.
171 7. 15. 10. 10. 8. 11. 10. 11. 14. 8.
181 10. 12. 19. 16. 14. 17. 17. 20. 23. 23.
191 23. 19. 24. 24. 27. 25. 34. 26. 27. 34.
201 41. 36. 47. 57. 63. 53. 59. 57. 74. 81.
211 105. 135. 125. 159. 181. 208. 262. 280. 330. 416.
221 459. 527. 584. 667. 742. 796. 947. 1059. 1172. 1246.
231 1341. 1327. 1364. 1257. 1269. 1126. 895. 678. 519. 318.
241 239. 116. 67. 34. 15. 12. 7. 8. 4. 2.
251 4. 3. 1. 4. 6. 7. 10. 5. 15. 8.
261 7. 6. 8. 6. 10. 9. 6. 11. 10. 13.
271 11. 7. 12. 14. 6. 12. 17. 14. 22. 9.
281 25. 11. 25. 30. 26. 30. 38. 42. 38. 41.
291 46. 64. 73. 64. 79. 56. 79. 101. 88. 86.
301 122. 154. 137. 130. 134. 133. 149. 135. 127. 107.
311 78. 62. 47. 25. 19. 11. 6. 14. 11. 15.
321 17. 14. 19. 18. 17. 14. 24. 25. 23. 19.
331 27. 32. 48. 45. 37. 49. 55. 55. 64. 71.
341 79. 80. 104. 141. 136. 170. 207. 235. 279. 308.
351 387. 438. 536. 549. 637. 681. 696. 784. 870. 960.
361 989. 1034. 1046. 1100. 1075. 1005. 917. 716. 560. 397.
371 239. 148. 72. 43. 24. 6. 3. 4. 2. 1.
381 3. 1. 0. 0. 1. 1. 2. 0. 0. 1.
391 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 2. 0. 0. 0. 0. 0. 0. 1. 2.
411 0. 2. 1. 0. 0. 0. 1. 0. 3. 0.
421 3. 1. 1. 1. 0. 5. 5. 4. 2. 1.
431 3. 2. 0. 2. 3. 1. 1. 0. 1. 1.
441 0. 1. 1. 0. 0. 1. 0. 0. 0. 1.
451 0. 0. 0. 0. 0. 1. 2. 0. 2. 0.
461 2. 0. 2. 1. 0. 1. 1. 5. 5. 3.
471 8. 10. 6. 11. 7. 10. 4. 9. 5. 10.
481 5. 4. 1. 1. 6. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
F1082

File ID: SD3006.SPC

Counted on: 3/ 1/90 @11: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

12.9 13.0
1548.5 1574.1
204.6 211.2

1865.2 1877.5

Peak center
Initial Final

483.559 483.559
366.919 366.919
308.722 308.722
234.449 234.449

FWHM
Initial Final
16.000 9.054
20.000 13.463
20.000 14.382
24.000 13.453

PEAK RESULTS

Peak
ID Isotope
1
2 Cm244

Cm243
3 Pu238

Am241
4 Pu239

Pu240

AEA
Fract.
0.0038

Peak Centroid
Exp.

0.4303 5.796
5.786

0.0720 5.499
5.480

0.4939 5.143
5.144

Obs.
6.341
5.781
5.781
5.502
5.502
5.145
5.145

Diff. FWHM
0.04

0.015
0.005

-0.003
-0.022
-0.002
-0.001

0.06

0.07

0.06

Count Activity
Rate c/m d/m uCi/ea

0.28 1.38 0.622E-06
31.81 157.94 0.711E-04

0.975E-04
5.32 36.72 0.165E-04

0.127E-04
36.51 181.27 0.817E-04

0.817E-04

DETECTOR CALIBRATION
Energy(MEV) = 4.020 + (0.0048)*Channel

Energy range (MeV): 4.020 TO 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
37434.0
37433.4
36960.3

473.1

% Recovery
100.000
99.998
98.734
1.264

Analyzed by:

Peak
ID
1
2
3
4

Tau
Initial
8.000

10.000
10.000
12.000

Final
2.541
5.569
3.642
6.348

348
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SPECTRUM SD3006.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 6701.6

.4

...... 4

.................... .4

........................................................ 4 .

..................................................................... 4

......................... 4

.. 4

3
3
.3

.. 3.
....... 3

.. 3

2
...2
........... 2
............................. 2 ..
........................................................... 2
........................................... 2

.......2
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Raw Data Dump for AEA Spectrum: SP:SD3006.SPC
1 0. 0. 0. 0. 0. 0. 2. 0. 0. 0.

11 0. 2. 0. 0. 0. 0. 1. 1. 0. 1.
21 1. 1. 2. 1. 0. 0. 0. 0. 2. 1.
31 0. 1. 1. 0. 0. 0. 1. 0. 0. 0.
41 0. 0. 0. 2. 0. 0. 1. 0. 2. 0.
51 0. 1. 1. 2. 0. 0. 0. 1. 1. 1.
61 0. 0. 2. 2. 0. 0. 0. 1. 0. 2.
71 1. 0. 0. 2. 3. 2. 1. 1. 2. 1.
81 0. 0. 1. 2. 0. 1. 0. 0. 3. 0.
91 4. 0. 1. 1. 3. 1. 0. 1. 1. 3.
101 1. 1. 1. 2. 0. 2. 3. 0. 0. 0.
111 1. 2. 0. 0. 0. 0. 0. 1. 1. 4.
121 1. 1. 1. 4. 2. 4. 2. 1. 0. 4.
131 2. 2. 1. 1. 4. 4. 0. 3. 0. 2.
141 2. 1. 1. 5. 0. 5. 1. 3. 6. 3.
151 2. 8. 6. 1. 9. 3. 5. 4. 4. 4.
161 5. 4. 3. 5. 5. 4. 8. 4. 4. 9.
171 14. 12. 5. 7. 6. 7. 6. 9. 13. 10.
181 15. 12. 8. 14. 13. 13. 12. 17. 11. 21.
191 21. 16. 14. 19. 25. 22. 22. 14. 25. 33.
201 19. 34. 44. 38. 42. 34. 53. 52. 48. 74.
211 71. 78. 88. 101. 128. 142. 171. 194. 236. 286.
221 322. 356. 414. 512. 556. 683. 735. 780. 900. 950.
231 1001. 1086. 1062. 1040. 1012. 886. 893. 734. 573. 456.
241 386. 275. 184. 138. 87. 67. 38. 19. 15. 9.
251 2. 5. 5. 6. 3. 6. 4. 5. 4. 6.
261 5. 8. 8. 10. 14. 7. 11. 13. 8. 14.
271 8. 11. 11. 11. 14. 9. 13. 12. 11. 8.
281 8. 22. 21. 20. 24. 29. 29. 38. 34. 40.
291 34. 50. 46. 55. 61. 59. 67. 67. 81. 85.
301 85. 84. 107. 91. 112. 118. 116. 105. 112. 106.
311 107. 98. 72. 69. 44. 52. 25. 23. 19. 18.
321 7. 10. 11. 16. 24. 13. 18. 31. 14. 13.
331 19. 23. 20. 28. 34. 30. 37. 31. 35. 32.
341 67. 46. 72. 73. 77. 108. 122. 149. 166. 186.
351 222. 276. 306. 325. 401. 411. 482. 508. 608. 634.
361 707. 765. 774. 854. 924. 842. 862. 836. 726. 669.
371 537. 470. 332. 254. 198. 134. 93. 57. 31. 21.
381 9. 5. 1. 0. 1. 0. 0. 0. 0. 0.
391 0. 1. 0. 0. 0. 0. 1. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 2. 1. 0. 0.
411 0. 0. 0. 0. 2. 1. 1. 0. 1. 2.
421 0. 5. 0. 0. 0. 2. 0. 2. 4. 1.
431 0. 0. 4. 3. 1. 2. 2. 0. 1. 1.
441 1. 0. 0. 1. 0. 2. 1. 0. 0. 0.
451 0. 1. 0. 0. 0. 0. 0. 1. 2. 1.
461 0. 0. 1. 0. 2. 1. 1. 3. 1. 1.
471 5. 8. 4. 7. 10. 6. 6. 6. 3. 0.
481 7. 7. 7. 10. 10. 3. 3. 2. 4. 0.
491 0. 2. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT E60044

PROCEDURE/REV LA-503-156/C-2

TECHNOLOGIST R. D. Hale

DATE February 27, 1990

TEMPERATURE N/A

STARTING TIME 0900 02-26-90

ENDING TIME 1300 02-27-90

CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1047

2 Reagent Blank F1048_

3 Sample Comp 12 F1049

4 Duplicate Sample Comp 12 F1050

6 Sample Comp 12 F1055

6 Duplicate Sample Comp 12 F1056

7 Sample Comp 13 F1073

8 Duplicate Sample Comp 13 F1074

9 Sample Comp 13 F1079

10 Duplicate Sample Comp 13 F1060

11 Spike Sample Comp 13 F1075

CUSTOMER ID: 000013

Americium 241
Water Digestion/Fusion
Dissolution

DESCRIPTION LAB ID

12 Final LMCS Check Std F1076

13

14

15

16

17

18

19

20

21

22

SST-102 Rev. I 10/2/90 Interim

351

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 16B43/.010 mL N/A

Spike 16B43/.010 mL F1079/1 mL N/A



G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
F-1047 SEG.COMP#7 AM
File ID: SD5633.SPC

Counted on: 2/28/90 @ 5: 0
Detector/Geometry number: 5/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
1635.2 1664.6
1984.6 2112.9

Peak center
Initial Final

301.579 301.579
256.498 256.498

PEAK RESULTS

Peak
ID Isotope
1 Pu238

Am241
2

AEA
Fract.
0.4746

0.5254

Peak Centroid
Exp. Obs. Diff.
5.499 5.484 0.015
5.480 5.484 -0.004

5.276

FWHM
0.08

0.06

Count Activity
Rate c/m d/m uCi/ea

60.48 1152.31 0.519E-03
0.398E-03

66.95 918.33 0.414E-03

DETECTOR
Energy(MEV) = 4.096

Energy range (MeV)
Efficiency =

CALIBRATION
+ (0.0046)*Channel
: 4.096 TO 6.452
0.0729 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
64436.0
64434.7
63714.4

720.3

% Recovery
100.000
99.998
98.880
1.118

Analyzed by:

Peak
ID
1
2

Initial
24.000
24.000

WHM
Final

18.435
12.713

Tau
Initial
12.000
12.000

Final
2.711
2.089

DM
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SPECTRUM SD5633.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 8454.8

2
2.
.2

1.2.... 2
1.....2
........ 2
............. 2.
................. 2.......2..
... ......................... 2......
. 1.. ..................................... 2 .........

.......1......................................

........................
............. 21 .............
2........ ......... ... 1..
............................ 1
........................................ 1
..................... ............................... 1
..... ... ... .... ... .......... ... ... .1

...... 1
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Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
3.
0.
1.
5.
3.
4.
5.
4.
4.

12.
11.
9.

21.
18.
24.
22.
35.
89.

108.
135.
278.
466.
697.

1097.
906.
299.
405.
631.
895.
219.

12.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
4.
2.
4.
2.
7.
3.
7.
6.
8.
9.

10.
17.
16.
23.
22.
39.
44.
70.

103.
167.
285.
496.
762.

1114.
763.
287.
439.
636.
807.
199.
2.
0.
0.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
0.
0.

0.
1.
3.
4.
1.
2.
1.
5.
9.
9.

11.
6.

12.
22.
15.
27.
35.
27.
60.
84.

117.
172.
264.
481.
795.

1118.
635.
324.
438.
681.
866.
132.
0.
0.
1.
3.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
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0.
1.
2.
5.
1.
0.
4.
7.
4.
7.
3.

11.
9.

11.
17.
18.
36.
31.
50.
73.
99.

198.
314.
592.
866.

1180.
516.
327.
448.
701.
800.
103.
1.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.

0.
2.
1.
3.
5.
2.
7.
7.
6.

13.
9.

10.
11.
18.
23.
27.
24.
30.
47.
87.

123.
189.
307.
546.
874.

1160.
387.
327.
472.
787.
732.

87.
1.
1.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
2.
2.
1.
0.
3.
5.
8.

11.
12.
12.
15.
12.
19.
15.
27.
33.
43.
62.
81.

124.
190.
337.
617.
919.

1207.
339.
321.
507.
779.
673.

64.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
0.

3.
2.
1.
2.
5.
3.
4.
5.
4.
5.
9.

12.
11.
15.
19.
27.
27.
48.
53.

107.
115.
219.
346.
599.
948.

1235.
285.
355.
519.
822.
622.

51.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

4.
0.
3.
4.
2.
2.
6.
9.

10.
6.
8.

12.
16.
19.
25.
24.
38.
36.
64.
80.

130.
210.
368.
628.

1054.
1205.

328.
370.
585.
845.
499.

40.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.

0.
0.
1.
3.
3.
2.
4.

10.
9.

12.
8.

10.
10.
13.
19.
28.
28.
40.
73.
93.

139.
241.
395.
677.

1065.
1124.

280.
365.
572.
847.
353.

16.
1.
0.
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.

5.
2.
3.
5.
2.
7.
8.

12.
8.
9.
8.
9.

20.
19.
21.
20.
36.
54.
65.
98.

138.
234.
435.
747.

1014.
1021.

310.
405.
635.
867.
286.
9.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

SP:SD5633.SPC



G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
F-1048 SEG.COMP#8 AM
File ID: SD6068.SPC

Counted on: 2/28/90 @ 5: 0
Detector/Geometry number: 6/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

19.0 13.0
1739.0 1754.9

0.0 0.1

Peak center
Initial Final

304.081 304.081
258.425 258.425
151.595 151.595

FWHM
Initial Final
12.000 8.352
24.000 13.294
0.000 0.200

PEAK RESULTS

AEA Peak Centroid
Isotope Fract. Exp. Obs. Diff.
Pu238 0.0933 5.499 5.502 -0.003
Am241 5.480 5.502 -0.022

0.9067 5.292
Np237 0.0000 4.781 4.801 -0.020

2
3

FWHM
0.04

0.06
0.00

Count Activity
Rate c/m d/m uCi/ea

3.97 80.01 0.360E-04
0.276E-04

38.64 560.03 0.252E-03
0.00 0.01 0.372E-08

DETECTOR CALIBRATION
Energy(MEV) = 4.103 + (0.0046)*Channel

Energy range (MeV): 4.103 TO 6.459
Efficiency = 0.0690 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
20319.0
20318.5
21308.6

-990.2

% Recovery
100.000
99.998
104.870
-4.873

Analyzed by:

Peak
ID
1
2
3

Tau
Initial
6.000

12.000
0.000

Final
0.000
4.310
0.200

DM

355



SPECTRUM SD6068.SPC
1 LEGEND: RAW =.... MODELED PEAKS = 1,2,.., ETC 6278.7

3

2.
1.2
1 ..... 2
1 ............ 2
1 ........................... 2 .
........................................................ 2..
....................................................................
........................ 2

12...
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Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
1.
0.
0.
0.
0.
0.
0.
0.
2.
2.
0.
3.
0.
3.
2.
1.
3.
7.
8.

15.
17.
45.

100.
251.
708.
794.

82.
3.
3.
7.
2.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
0.
1.
1.
1.
0.
0.
1.
2.
1.
2.
3.
3.
0.
1.
8.
8.

11.
31.
42.

117.
304.
747.
689.

55.
3.
3.
3.
0.
0.
0.
2.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
1.
0.
0.
1.
2.
0.
0.
3.
0.
2.
1.
4.
6.
4.
9.
9.

20.
28.
52.

122.
347.
823.
531.

47.
0.
2.
5.
2.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
0.
0.

0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
2.
0.
2.
4.
2.
4.

10.
17.
20.
40.

143.
373.
856.
374.

32.
3.
3.
6.
1.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
1.
0.
2.
1.
2.
2.
3.
6.
8.

11.
22.
20.
59.

207.
392.
891.
313.

39.
2.
5.
4.
2.
1.
1.
1.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.
1.
0.
4.
6.
5.
4.
23.
45.
62.

158.
422.
955.
213.

22.
1.
2.
0.
2.
2.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.

357

0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
2.
2.
1.
6.

12.
10.
24.
25.
58.

195.
459.
999.
162.

14.
5.
1.
4.
1.
0.
0.
3.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.
3.
1.
1.
4.
0.
1.
6.
7.
4.

24.
35.
74.

210.
515.
959.
137.

15.
1.
1.
3.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
0.
1.
0.
1.
0.
2.
1.
0.
0.
0.
5.
2.
5.
3.

11.
8.

22.
46.
75.

224.
665.
987.

90.
6.
0.
5.
6.
0.
1.
1.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
1.
2.
0.
1.
0.
3.
2.
6.

10.
21.
20.
39.

114.
267.
648.
940.

94.
3.
4.
3.
1.
0.
0.
0.
1.
2.
1.
0.
0.
0.
0.
I.
0.
0.
0.
0.
0.
0.
0.
0.

SP:SD6068.SPC



G ENE R AL AL P H A ENE R G Y
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F1079

File ID: SD5634.SPC

Counted on: 2/28/90 @16: 0
Detector/Geometry number: 5/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
31.7 32.3
29.1 22.8

2856.8 2838.6

Peak center
Initial Final

363.309 363.309
304.415 304.415
258.894 258.894

PEAK RESULTS

Peak
ID Isotope
1 Cm243

Cm244
2 Pu238
3

AEA Peak Centroid
Fract. Exp. Obs. Diff.
0.0117 5.786 5.800 -0.014

5.796 5.800 -0.004
0.0065 5.499 5.523 -0.024
0.9818 5.309

FWHM
0.06

0.04
0.06

Count
Rate c/m

0.65

0.36
54.43

Activity
d/m uCi/ea
3.78 0.170E-05

0.124E-05
2.11 0.952E-06

230.53 0.104E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.092 + (0.0047)*Channel

Energy range (MeV): 4.092 TO 6.499
Efficiency = 0.2361 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
28541.0
28541.3
27719.1

821.0

Analyzed by:

% Recovery
100.000
100.001
97.120
2.876

EMB

Peak
ID
1
2
3

Initia
20.000
12.000
20.000

FWHM
1 Final

12.476
8.589

11.763

Tau
Initial
10.000
6.000

10.000

Final
4.846
4.846
4.971
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SPEC URUM SD5634. SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 10238.4

3
.3

....... 3

.................... 3

.................................................... 3

..................................................................... 3

........................ 3

.3...

2
2
2

359



Raw Data Dump for AEA Spectrum: SP:SD5634.SPC
1 0. 0. 0. 0. 0. 0. 0. 1. 1. 0.

11 1. 1. 0. 0. 0. 0. 0. 1. 0. 0.
21 0. 0. 1. 0. 0. 0. 0. 0. 0. 1.
31 2. 0. 0. 0. 2. 0. 0. 0. 0. 1.
41 0. 1. 1. 1. 1. 0. 0. 2. 0. 0.
51 1. 0. 0. 1. 0. 0. 1. 1. 0. 0.
61 0. 1. 1. 1. 0. 0. 0. 1. 0. 0.
71 0. 1. 3. 1. 0. 1. 0. 0. 1. 1.
81 1. 1. 2. 0. 0. 3. 0. 1. 1. 2.
91 1. 1. 0. 1. 0. 0. 0. 1. 0. 0.
101 0. 0. 2. 0. 1. 0. 1. 0. 0. 0.
111 1. 1. 1. 1. 0. 1. 1. 3. 2. 0.
121 0. 1. 0. 1. 1. 2. 2. 0. 0. 1.
131 1. 0. 0. 2. 1. 1. 0. 1. 0. 1.
141 1. 0. 1. 1. 3. 3. 0. 0. 1. 0.
151 1. 1. 0. 3. 3. 1. 4. 2. 3. 1.
161 3. 0. 1. 3. 1. 6. 4. 0. 1. 2.
171 4. 2. 0. 2. 6. 5. 1. 3. 1. 4.
181 5. 8. 4. 6. 2. 4. 9. 4. 5. 11.
191 5. 8. 8. 6. 11. 15. 6. 12. 17. 19.
201 10. 11. 10. 11. 16. 21. 14. 18. 14. 17.
211 23. 16. 24. 32. 16. 31. 26. 29. 24. 34.
221 25. 34. 41. 32. 42. 50. 49. 49. 65. 59.
231 89. 76. 87. 123. 139. 150. 155. 179. 220. 208.
241 260. 323. 345. 443. 494. 525. 628. 741. 797. 891.
251 994. 1090. 1232. 1303. 1454. 1487. 1677. 1718. 1651. 1583.
261 1363. 1115. 855. 581. 407. 311. 213. 145. 152. 121.
271 110. 90. 93. 58. 54. 41. 34. 23. 12. 6.
281 5. 3. 1. 2. 0. 0. 1. 4. 2. 0.
291 5. 5. 7. 7. 8. 9. 9. 8. 3. 11.
301 10. 10. 13. 12. 11. 7. 10. 8. 7. 1.
311 4. 1. 1. 0. 0. 0. 2. 3. 0. 0.
321 1. 0. 0. 0. 2. 0. 0. 1. 0. 0.
331 2. 0. 0. 1. 0. 0. 1. 2. 2. 3.
341 3. 4. 2. 2. 2. 5. 4. 6. 5. 3.
351 15. 8. 6. 12. 9. 12. 12. 13. 20. 15.
361 23. 17. 15. 16. 17. 15. 17. 4. 6. 8.
371 7. 2. 1. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
441 1. 1. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 1. 0. 1.
461 0. 0. 1. 0. 0. 0. 0. 1. 0. 0.
471 0. 2. 0. 1. 0. 1. 0. 0. 0. 2.
481 1. 1. 1. 1. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

360



G E NE R AL AL P H A ENERG Y
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F1080

File ID: SD4762.SPC

Counted on: 2/28/90 @16: 0
Detector/Geometry number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
30.6 32.2
111.7 42.5

2791.2 2851.1

Peak center
Initial Final

359.862 359.862
297.237 297.237
254.721 254.721

FWHM
Initial Final
20.000 12.080
12.000 0.075
20.000 15.858

PEAK RESULTS

Peak
ID Isotope
1 Pu236
2 Th228
3 Am243

AEA
Fract.
0.0124
0.0005
0.9870

Peak Centroid
Exp. Obs. Diff.
5.756 5.736 0.020
5.430 5.442 -0.012
5.234 5.242 -0.008

DETECTOR CALIBRATION
Energy(MEV) = 4.045 + (0.0047)*Channel

Energy range (MeV): 4.045 TO 6.452
Efficiency = 0.2312 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
32962.0
32961.9
32585.0

377.0

% Recovery
100.000
100.000
98.856
1.144

Analyzed by:

Peak
ID
1
2
3

Tau
Initial
10.000
6.000

10.000

Final
2.833
2.833
5.553

FWHM
0.06
0.00
0.07

Count
Rate c/m

0.81
0.03

64.32

d/m
3.58
0.21

2529.29

Activity
uCi/ea

0. 161E-05
0.939E-07
0. 114E-02

EMB
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SPECTRUM SD4762.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 10602.6

3

3..3.3...

............................................................... 3

.............................................. 3

........... 3
3.
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Raw Data Dump for AEA Spectrum:
1 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
1.
1.
0.
1.
0.
0.
0.
2.
1.
1.
0.
0.
2.
4.
6.
9.

21.
31.
65.

218.
661.

1419.
723.

75.
3.
6.
4.
3.
0.
0.
6.

12.
17.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
1.
0.
0.

0.
3.
0.
2.
0.
1.
1.
0.
1.
3.
3.
2.
1.
1.
3.
3.
1.
6.

10.
14.
34.
62.

221.
711.

1559.
527.

56.
3.
6.
7.
1.
2.
2.
5.

18.
13.
1.
0.
0.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.

1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
1.
1.
0.
0.
3.
3.
3.

15.
41.
77.

257.
731.

1500.
395.

44.
2.
5.
4.
0.
0.
2.
8.

11.
14.
0.
0.
0.
1.
0.
1.
1.
0.
0.
4.
1.
0.
0.

0.
0.
0.
0.
1.
1.
1.
1.
1.
3.
2.
2.
2.
2.
3.
0.
3.
9.
6.

16.
42.
89.

304.
906.

1483.
276.

31.
6.

11.
2.
1.
1.
5.
6.

10.
14.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

0.
0.
0.
2.
1.
0.
0.
1.
0.
0.
1.
1.
0.
1.
2.
5.
4.
6.
9.

10.
34.

110.
323.
967.

1566.
207.

19.
4.
8.
4.
0.
1.
3.
5.

12.
11.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
1.
2.
0.
1.
0.
1.
2.
0.
2.
2.
2.
2.
2.

12.
20.
49.

108.
362.

1052.
1442.

152.
11.
0.

16.
3.
3.
0.
2.

14.
15.
2.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

2.
2.
1.
0.
0.
0.
0.
0.
1.
0.
1.
1.
1.
2.
3.
3.
7.

13.
12.
20.
41.

143.
450.

1152.
1335.

122.
8.
6.
8.
4.
1.
5.
6.

11.
15.
6.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
0.
0.

1.
0.
3.
0.
2.
0.
0.
1.
1.
0.
1.
1.
0.
2.
2.
1.
6.
5.

14.
22.
63.
148.
461.

1228.
1256.

110.
6.
0.
7.
2.
4.
1.
3.
9.

24.
1.
0.
0.
0.
0.
2.
1.
0.
0.
0.
0.
1.
0.
0.

0.
1.
0.
1.
0.
0.
0.
3.
1.
0.
0.
2.
3.
2.
2.
2.
3.
8.

14.
21.
65.

156.
479.

1379.
1047.

93.
2.
4.
4.
2.
4.
5.
7.

18.
17.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

3.
0.
1.
2.
1.
2.
2.
0.
0.
0.
0.
0.
1.
5.
1.
2.
1.
4.

15.
22.
63.

160.
569.

1457.
854.

65.
7.
4.
7.
3.
2.
0.
8.
9.

13.
3.
0.
0.
0.
2.
0.
0.
1.
0.
1.
0.
1.
0.
0.
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G ENER AL AL P H A ENERGY
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F-1075 AM

File ID: SD6071.SPC

Counted on: 3/ 1/90 @ 2: 0
Detector/Geometry number: 6/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
1109.2 1112.8 302.991 302.991
1431.7 1447.8 257.455 257.455

3.7 2.3 103.001 103.001
2.8 1.8 70.898 70.898

FWHM
Initial Final
24.000 17.400
20.000 13.514
16.000 128.602
12.000 1.484

PEAK RESULTS

Peak
ID Isotope
1 Pu238

Am241
2
3 U 235

Np237
4 U 235

AEA
Fract.
0.4559

0.5410

Peak Centroid
Exp.
5.499
5.480

0.0027 4.396
4.640

0.0004 4.396

Obs.
5..497
5.497
5.288
4.577
4.577
4.430

Diff.
0.002

-0.017

-0.181
0.063

-0.034

FWHM
0.08

0.06
0.59

0.01

Count
Rate c/m

41.29

49.00
0.24

0.04

Activity
d/m uCi/ea

831.03 0.374E-03
0.287E-03

710.11 0.320E-03
6.15 0.277E-05

0.263E-04
1.03 0.466E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.103 + (0.0046)*Channel

Energy range (MeV): 4.103 TO 6.459
Efficiency = 0.0690 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
45149.0
45148.9
45282.9

-133.9

% Recovery
100.000
100.000
100.297
-0.297

Analyzed by:

Peak
ID
1
2
3
4

Tau
Initial
12.000
10.000
8.000
6.000

Final
2.441
2.044
2.243
0.256

DM

364



SPECTRUM SD6071.SPC
1 LEGEND: RAW .... MODELED PEAKS = 1,2,.., ETC 5803.8
3
3
3
3
3
4
4
4
4
3
3
3
3
3
3
3
3

2
2
.2
..2
...2
....2.
1......2
1......... .2.
.1 ..............2..
..1.......................
. 1...........................2.....
..... 1....................................2......
....... I...................................................2
.......... I ............................................... 2 ...........
.............. 1.. 2...............
2 .................. 1 ...
........................... 1
.....................................
................................................. 1
......................................
........... 1
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Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311

0.
0.
1.
1.
0.
2.
2.
3.
2.
1.
6.
3.
6.
9.
9.

10.
11.
25.
32.
62.
86.

112.
205.
328.
433.
737.
683.
232.
285.
407.
573.
198.

0.
0.
1.
1.
1.
3.
4.
0.
0.
4.
7.
2.
4.
5.
7.

16.
12.
22.
40.
59.
89.

147.
215.
352.
460.
749.
611.
243.
283.
444.
590.
150.

0.
2.
0.
1.
2.
2.
4.
1.
3.
1.
2.
3.
2.
7.
7.

10.
19.
23.
37.
65.
86.

139.
233.
369.
555.
787.
505.
208.
287.
416.
632.
138.

0.
1.
1.
0.
0.
2.
0.
4.
4.
5.
3.
3.
4.
6.

11.
13.
23.
32.
24.
59.

103.
155.
265.
388.
562.
855.
417.
234.
295.
446.
556.

89.

0.
0.
2.
2.
2.
1.
1.
1.
3.
1.
0.
3.
4.
6.
7.
4.

18.
28.
38.
57.
93.

170.
263.
379.
521.
819.
353.
238.
290.
460.
563.

63.

0.
0.
2.
2.
0.
1.
1.
1.
2.
5.
4.
3.
3.

11.
8.

17.
13.
23.
38.
62.

124.
172.
289.
416.
614.
911.
292.
207.
311.
523.
550.
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0.
0.
2.
1.
0.
2.
0.
1.
3.
0.
2.
7.
9.
6.

14.
9.

21.
39.
49.
63.

108.
159.
273.
412.
587.
912.
267.
243.
320.
512.
429.

1.
0.
0.
0.
0.
2.
1.
1.
0.
2.
1.
4.
2.
5.

12.
11.
16.
27.
55.
70.
92.

175.
293.
400.
632.
851.
222.
215.
354.
492.
390.

0.
0.
0.
0.
2.
2.
4.
1.
3.
0.
1.
6.
5.
6.

12.
11.
25.
37.
53.
91.

105.
183.
300.
432.
706.
826.
224.
217.
354.
582.
308.

0.
1.
3.
1.
1.
5.
3.
2.
1.
3.
4.
3.
7.

14.
10.
21.
22.
22.
42.
87.

127.
202.
318.
403.
695.
823.
221.
289.
381.
560.
266.

SP:SD6071.SPC



321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

10.
1.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

9.
1.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

1.
0.
1.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

4.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.

1.
1.
2.
1.
0.
1.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
3.
0.

66.
0.
1.
0.
1.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
0.
0.

367

45.
1.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

34.
1.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

19.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
1.
0.
0.

20.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.



G E NE R AL AL P H A ENERGY
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F1076

File ID: SD2774.SPC

Counted on: 3/ 1/90 @11: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

6.2 8.1
1094.1 1121.8
1332.2 1412.3

0.0 0.1

Peak center
Initial Final

350.980 350.980
297.840 297.840
252.521 252.521
41.645 41.645

FWHM
Initial Final
16.000 6.534
28.000 23.295
28.000 17.669
0.000 0.200

PEAK RESULTS

Peak
ID Isotope
1 Ra224
2 Th228
3 Am243
4

AEA
Fract.
0.0309
0.4552
0.5139
0.0000

Peak Centroid
Exp. Obs. Diff.
5.680 5.693 -0.013
5.430 5.449 -0.019
5.234 5.240 -0.006

4.270

FWHM
0.03
0.11
0.08
0.00

Count
Rate c/m

2.85
41.99
47.40
0.00

d/m
47.50

925.55
6743.60

0.01

Activity
uCi/ea

0.214E-04
0.417E-03
0.304E-02
0.350E-08

DETECTOR CALIBRATION
Energy(MEV) = 4.079 + (0.0046)*Channel

Energy range (MeV): 4.079 TO 6.434
Efficiency = 0.0639 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
46060.0
46058.6
46122.7

-64.2

% Recovery
100.000
99.997
100.136
-0.139

Analyzed by:

Peak
ID
1
2
3
4

Tau
Initial
8.000

14.000
14.000
0.000

Final
0.000
3.505
2.910
0.200

EMB
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SPECTRUM SD2774.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 6008.8
1

1.

4

3.
3..
13..
1.3..
1...3.
2 ...... 3
2 ......... 3 .
12 ............. 3 ..
1.2 ... .... .. ........... 3 ....
1..2 ............................. 3 .......
1 .. .. 2 .. .. . ... .. .. ...... .. . ...... . ... ... .... .. ... . . .... .. .
I ..... .2 .. . .............. ............. .................. ...... 3 .. .....
1 ......... .2 .. .......................3 .............
1 ...... 3 ........ 2 .........
1 ..................... 2 .
1 ............................... 2
........................................... 2.
.............................................. 2
....................... 2

1....2

1
1
1
1
1
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Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

370

0.
1.
0.
0.
3.
0.
4.
1.
6.
4.
6.
8.
7.

21.
7.

17.
22.
30.
40.
62.
90.

140.
226.
388.
606.
762.
406.
199.
331.
511.
534.
95.
4.
0.
3.
5.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.

0.
1.
1.
3.
4.
3.
4.
4.
4.
5.
5.
8.
9.

11.
12.
14.
28.
37.
39.
68.
88.

131.
233.
356.
593.
764.
371.
210.
353.
553.
478.

76.
0.
1.
2.
2.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
1.
2.
2.
1.
4.
3.
3.
3.
8.

11.
12.
15.
13.
29.
37.
29.
48.
65.

101.
170.
248.
408.
643.
807.
299.
223.
344.
568.
462.

60.
2.
1.
2.
5.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.

0.
3.
1.
2.
3.
3.
1.
7.
4.
3.
5.
8.
9.

14.
13.
19.
32.
39.
57.
68.

101.
161.
260.
404.
718.
792.
283.
251.
370.
564.
402.

51.
1.
1.
2.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
1.
0.
0.

0.
1.
4.
1.
1.
3.
4.
2.
3.
6.
7.

10.
17.
16.
12.
26.
29.
38.
43.
79.
89.

163.
274.
441.
748.
759.
258.
284.
385.
590.
360.

47.
4.
1.
2.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

2.
3.
3.
3.
1.
2.
4.
4.
6.
8.
6.

16.
7.

13.
16.
23.
36.
36.
56.
82.

103.
165.
265.
468.
756.
687.
233.
227.
431.
592.
302.

27.
0.
4.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
2.
1.
0.
1.
0.
1.
2.
3.
4.
3.

15.
16.
15.
16.
27.
23.
45.
55.
98.

123.
179.
292.
499.
760.
725.
237.
256.
450.
540.
258.

15.
1.
2.
0.
2.
1.
1.
0.
0.
0.
1.
0.
0.
1.
0.
0.
1.
0.
0.

2.
1.
0.
3.
3.
3.
5.
2.
2.
3.
5.

13.
8.

14.
19.
28.
42.
53.
50.
68.

100.
197.
301.
550.
752.
580.
222.
275.
423.
582.
191.

12.
0.
0.
7.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.

0.
3.
5.
3.
1.
0.
4.
1.
6.
3.
8.

14.
10.
16.
13.
26.
35.
49.
65.
67.

112.
206.
309.
567.
796.
553.
208.
304.
519.
564.
171.
11.
2.
0.
5.
1.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
2.
1.
0.

2.
1.
5.
2.
3.
2.
9.
7.
3.
1.
4.

11.
10.
25.
20.
11.
44.
53.
68.
88.

152.
218.
358.
555.
812.
464.
222.
326.
455.
534.
130.
8.
1.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

SP:SD2774.SPC



Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA77390

PROCEDURE/REV LA-348-104/A-0

TECHNOLOGIST E. Colvin

DATE July 09, 1990

TEMPERATURE N/A

STARTING TIME 0800

ENDING TIME 1500

CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1077

2 Reagent Blank F1078

3 Sample Comp 13 F1079

4 Duplicate Sample Comp 13 F1080

5 Spike Sample Comp 13 F1081

6 Final LMCS Check Std F1082

7

8

9

10

11

CUSTOMER ID: 000013

Carbon 14
Water Digestion

Beckman Liquid Scintillator

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIOUOT VOL. OF STD.

LMCS Check Std 31B46/1 mL N/A

Spike 31B46/1 mL F1079/10 mL N/A

SST-102 Rev. I 10/2/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: C-14

PROCEDURE: LA-508-121 REVISION: A-0

INSTRUMENT: Liquid Scientillation Counter PROPERTY NUMBER: WA77390

TECHNOLOGIST: R. A. Jones PAYROLL NUMBER: 65801

DATE: September 20, 1988

CALIBRATION STANDARD ID: Packard 6008502 #2

ANALYTE CONCENTRATION: (See Attached)

TYPE OF CALIBRATION:

COMMENTS:

SST-103 Rev. B 9/27/90 Interim
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USER: 2 ID:CARBON-14 PRESET TIME: 10.00 MON 19 SEP 1988 16:51
SAMPLE REPEAT: 1 CYCLE REPEAT: 1 SCR:N RS232:N
H#: 3 AQC:Y QCF:N RCM:Y 2 PHASE MONITOR:Y POST CHK:N VIAL:G VOLUME:1
RCM-TIME: 0.10 INT:999.95
CHANNEL I-LL: 0 UL: 700 2SIGMA: 0.10 BKG SUB: 0.00 BKG 2SIG: 0.00 LSR:

SINGLE LABEL DPM
UNKNOWN ID:C-14
UNKNOWN NORM FACTOR IS01:Q 1.00000
UNKNOWN UNITS ISO1:DPM
UNKNOWN HALF LIFE CORRECTION:N
INDIVIDUAL UNKNOWN NORM FACTORS:N
STANDARD ID:PACKARD 6008502 #2
HALF LIFE(DAYS) ISO1:N
STANDARD DPM ISO1: 108600.0

UNKNOWN REPLICATES: 1

BACKGROUND QUENCH CURVES:Y

CPM 25IG% TIME

BI **- 1 1 44.90 9.44 10.00
H#: 58, 58, 59

BACKGROUND QUENCH CURVES: CONSTANT

EL TIME AVG H#

11.02 58.3

CHANNEL 1
QENCH CURVE
A: 44.90000

COEFFICIENTS
B:0.00000000 C:0.00000000 D:0.00000000000

58.3

BACKGROUND QUENCH CURVE CORRELATION TABLE

MEASURED
CPM.

44.90

BACKGROUND QUENCH LIMITS
TOTAL QUENCH LIMITS

SAM POS CH CPM

CALCULATED
CPM.

44.90

LOW:0.000
LOW:0.000

2SIG% TIME

PERCENT
DIFF.

0.00

FLAG

HIGH:1000.
HIGH:1000.

EL TIME AVG H# RCM% 2P ERR

s1 **- 3 1 105004.40 0.20
H#: -6, -5, -5

ISO1 %EFF CHI:96.65

S2 **- 4 1 104881.70 0.20
H#: 11, 11, 13

ISO1 %EFF CH1:96.53

S3 **- 5 1 104007.30 0.20
H#: 36, 36, 36

ISOl %EFF CH1:95.73
SAM POS CH CPM 2SIG%

10.00

10.00

10.00

TIME

22.67 -5.3

34.15 11.7

45.61 36.0

EL TIME AVG H#

0.00

0.00

0.00

RCM% 2P ERR

SAM POS CH RCM% 2P ERR

0.15

BKG

1
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S4 **- 6 1 102265.80 0.20
H#: 74, 73, 73

ISO1 %EFF CH1:94.13

S5 **- 7 1 101574.90 0.20
H#: 99, 100, 101

ISO1 %EFF CH1:93.49

S6 **- 8 1 98969.60 0.20
H#: 133, 135, 136

ISO1 %EFF CH1:91.09

S7 **- 9 1 96142.50 0.20
H#: 167, 167, 165

IS01 %EFF CH1:88.49

S8 **-10 1 94268.30 0.21
H#: 195, 196, 195

ISO1 %EFF CH1:86.76

S9 **-11 1 90921.30 0.21
H#: 218, 218, 219

ISO1 %EFF CH1:83.68

S10 **-12 1 85164.00 0.22
H#: 252, 254, 255

IS01 %EFF CH1:78.38

ISOTOPE 1 QUECH STANDARDS

STANDARD H#

1
2
3
4
5
6
7
8
9
10

-5.33
11.67
36.00
73.33
100.0
134.7
166.3
195.3
218.3
253.7

10.00

10.00

10.00

10.00

10.00

10.00

10.00

57.08 73.3

68.57 100.0

80.03 134.7

91.49 166.3

102.91 195.3

114.31 218.3

125.65 253.7

%EFF
CH1

96.65
96.54
95.73
94.12
93.49
91.09
88.49
86.76
83.68
78.38

QUENCH LIMITS LOW:0.000 HIGH:253.7

0.00

0.00

0.00

0.00

0.00

0.00

0.00
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USER: 2 ID:CARBON-14 PRESET TIME: 10.00 MON 19 SEP 19VC 1L;:.1
SAMPLE REFEAT: 1 CYCLE REPEAT: 1 SCR:N RS232:N
H#: AQC: Y QCF: N RCM: Y 2 PHASE MONITOR: Y POST CHK: N VIAL: G VOLUME: 1
RCM-TIME: 0.10 INT:999.95
CHANNEL 1-LL: 0 UL: 700 2SIGMA: 0. 10 SKG CUD: E . K CG 29IG: 0.00 Lr:

SINGLE LABEL DPM
UNKNOWN ID: C-14
UNKNOWN NORM FACTOR I601 :Q 1. 000(
UNKNOWN UNITS ISO1:PM
UNKNOWN HALF LIFE CORRECTION:N
INDIVIDUAL UNKNOWN NORM FACTORS:N
STANDARD ID:PACKARD 6009502 #2
HALF LIFE(DAYS) ISO1:N
STANDARD DPM Is10: 108600. 0

UNINOWN REPL.ICA-TES: 1

BACKGROUND QUENCH CURVES: Y

SAM POS CH CPM 2SIG TIME EL TIME AVG Ht RCM'% 2P

B1 **- 1 1 44.90 9.44 10.00
HO: 58, 58, 59

BACKGROUND QUENCH CURVES: CONSTANT

CHANNEL 1
QUENCH CURVE COEFFICIENTS
A: 44. 90000 9: 0. 00000000

11. 2 58. 3

C: 0. 0U000000

BACKGROUND QUENCH CURVE CORRELATION TABLE

MEASURED
CPM.

44.90

CALCULATED
CP .

144. 9 C.

BACKGROUND QUENCH LIMITS
TOTAL QUENCH LIMITS

LOW: 0. 000
LOW: 0. 000

HIGH: 1000.
HIGH: 1000.

SAM POC CH CPM 22SIG TIME EL TIME A(VG H# RCM% 2P

91 **- 3 1 1 .5.04. 40 .20 1.0. 00
- Hi: -6', -5, -5

-101 %EFF CH1:96.65

S2 **- 4 1 104001.70 0.20 10.00
Hff: 11, 11, 13

ISDI %EFF CH1:96.153

c3 **- 5 1 104007.30 0.20 10. 00,
H#t: 6, 36, 36

S1901 ZEFF CH1:95.73

22.67 - 5.3

34.15 11.7

45.61 36.0
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0. 15

D: 0. 0000000C00

BKG

1

- H#

50. 3

PERCENT
DIFF. FLAG

0. 00

Fr

(.00

o. o



fg'fr-~
SAM POS CH CPM

S4 **- 6 1 102265.180 0.20

HI: a 74, 73- 73

IS01 %EFF CH1:94.1
3

S5 **- 7 1 101574.90 0.20

Hit: 99, 100, 101

ISO1 /EFF CH1:93.4 9

96 **- a 1 98969.60 0.20

Hit: 133. 135. 136

ISO1 /EFF CH1:91.0
9

S7 **- 9 1 96142.50 0.20

Hit: 167, 167, 165

1501 /EFF CH1:82.49

**-10 1 94262. 30 0. 21

Hit: 195, 196, 195
IS01 %EFF CH1:e6.7

6

99 **-11 1 90921.30 0.21

Hit: 216, 218. 219
ISOI /EFF CH1:03.6 0

10 **-12 1 85164.00 0.22

Hit: 252, 254, 255
Iso1 %EFF CH1:70.38

2SIG TIME EL TIME AVG H#

10.0o)

10.00

10.00

10.00

10. 00

57. 08 73.-3
73'Z

6.3.57 100.')

a0).(:7 174.7

11.49 166.3

102.91 195.3

10.00 114.31 218.3

10.00 125.65 253.7

RCM. 2P

0. 0

(D. oc

0.00

C:). 00

0.00

0.00

0.00

ISOTOPE I OUENCH STANDARDS

%EFF

STANDARD

1

4

6
7
8
9

10

11.67
36.00

73. 33
100.0
134.7
166.3
195.3
21. 3
253.7

-CHI

96.65
96.54
95.73
94. 12
93.49
91.-09
88.49
06.76
83. 68
78.38

CUENCH LIMITS LOW: 0.000 HIGH: 25.7
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA45242

PROCEDURE/REV LA-378-103/A-2

TECHNOLOGIST S. Cervantes

DATE March 09, 1990

TEMPERATURE N/A

STARTING TIME 1600 03-08-90

ENDING TIME 1330 03-09-90

CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Sid F1077

2 Reagent Blank F1078

3 Sample Comp 13 F1079

4 Duplicate Sample Comp 13 F1080

5 Spike Sample Comp 13 F101

6 Final LMCS Check Std F1082

7

8

9

10

11

CUSTOMER ID: 000013

Iodine 129 Analysis
Water Digestion

Tennelec 4500

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.

& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 124144/1 mL N/A

Spike 124B44/1 mL F1079/1 mL N/A

SST-102 Rev. I 10/2/90 Interim

378



AUTOMATIC ISOTOPE ANALYSIS

SAMPLE PARAMETERS

Spectrum Label: F-1077 SEG.COMP £13
Sample Counting Date 9-MAR-90
Sample Collection Date
liecaj Time
Aca.Live Time
Acn.Clock Time
Peadtime
Sample Mass
Eff.Corr.Factor

Lineshape File Name:
Efficiency File Name:
Isotope File Name:

9-M6R-90
0. Davs

3000. Sec.
3003, Sec.
0.1 %

1,000 GM
1.000

JIM
WEM01
WIM01

PEAK SEARCH PARAMETERS

14:20:51
14:20:00

0.014 Hrs.

Mem.Group IAD
Search Range 25 - 200 keV
Max. X Error 50.0 %
Filter Width 1.6 keV
Multiplet Det.Factor 0,1
Max.Delta-E 1.5 keV
keV/Ch. 0.20
Zero Offset 0.60 keV

-- H2 SHP FILE 5/13/86
-- H2 EFF TABLE 5/13/86
-- H-2 DET. ISOTOPE FILE

***** PEAK SEARCH TABLE *****

No, O.Energy T.Energy
(kev) (keV)

1

3
4
5
6
7
8

29.4*
34.0*
39.4
59.5
74,0
96.5
120.5
135.4

29.4
34,0
39,3
59,4
73.8
96.2
120,1
135.0

Net Cnts.

3922,
756,
573,
44,
36.
93,
44G,
1436,

Bind. X Err. FWHM
(kev)

949,

949,
1205,
103.
98.

196,
190.
213.

1.8
5,7
7.6

31.6
37,0
21.1
61
2.9

1.375
1,375
1.373
1.369
1.367
1.366
1.366
1.367

379

Eff,

0.0000E+00
0.4492E+00
0.5067E+00
0.5631E+00
0.6135E+00
0.5030E+00
0,5376E+00
0,5048Et00

I
AM
AM

19
241
243

SE 75
SE 75

O9-MAR-90 15:26:56



***$* IDENTIFIED ISOTOPES *****

Nuclide
Eneriv

1129 ?
39.6

AN 241 ?
59,5

AM 243 ?
74.7

SE 75
136.0
121.1

**** MDL TABLE ****t

Nuclide UCI/GM Decag Corr,
Energu Abundance(Z) Rate(CPM)

SB 125 1100
176.3 <0.168E-04 6,80 ( 1.00

Energu

29.4

t*M*t UNIDENTIFIED PEAKS *M***

Rate X Err, Enerqu Rate I Err.

78.43 1.8 34,0 15.13 5.7

%MPC
% Err Delta-E

Enerig

96.2

Rate X Err.

1,85 21.1

STOP --
BG4500

380

XMPCUCI/GM Decav Corr.
Abundance() Rate(CPM)

0.136E-03 +/- 0.103E-04 1100
0.136E-03 7.50 1146

0.197E-05 +/- 0.624E-06 1.00
0.197E-05 35.90 0.9

0.B1E-06 I/- 0.300E-06 1.00
0.811E-06 66.00 0.73

0.434E-04 f/- 0.115E-05 1,00
0.434E-04 59,00 2U,72
0.434E-04 17.30 8.96

Delta-E

0,3

0.1

0.9

% Err

7.6

31.6

37.0

2,9
6.1

1.0
1.0



iTOATC iETCPE Ai LY0S 0l ICH2:21

SAMPLE PARAMTERS

SFectrum L~bel: F-1078 SEC .CDMP 14
SEr. p Counting Dazte 9-MIIR-90

: e Collection D.te 9-MAR-90
Decen Time 0. tIDs
AM:.Live Time 3000. Sec.
AcQ.Clock Time 3003. Sec.
Deidtice 0.1 %
SaPle Mess 1.000 GM
Eff.Corr.Factor 1.000

Lirechure File Nne:
Efficiencv File iqee'.
Isctore File NeL.e:

JIM
WEM01
WIM01

PEAK KEE;CH PARAMETERS

1528:37
1 : 2:00

0.-010 Hrs, .

'- I, E2rous
SEcj-h Rzmre 25 -

tie:. % Error
F le r Vi dth
rui,4plet llet.Fc-ctor
MEAx.telte-E

kE /Ch. t
7670 Offset

-- H2 SHP FILE 5/13/86
-- H LFF TAPLE 5/13/86
-- H-2 FET. ISOTOPE FILE

No. 0,EriEi T.Eners 
(keV) (kej)

'1

4

67
C

59.6
74.9
91.51
96.5

120.4
13 5,4
175.9

31,7

74.7

126.0
175.0
175.4

Net Cnts, Pnd.

cc

44.
28.

179.
468.

1557,
25.

265.
82.

364.
205.
188
10,

X Err, FHM
(IiV)

34,5
226
25.6
45.4
13.9

4.02. ,E
42.0

1.375
1.369
1.67
1.266
1.366
1.366
1.067
1.375

381

1 0B
200 IeV

56,0 %
1.6 kev
0.1
1.5 keV

0.20
0.60 ke

Eff.

C 241
AM 243

0.4C22E+00
0.563E+00
0. 6160E+00
0,5912E+00
0. 5520E+00
0,5278E+00
0.504 5E+00
0. 2976E+00

CE
CE

5FE

75

125

09-Mi9 16 :0: 42

W-0:t FENK SE HTAKLE 410Ai



Mil IDENTIFIED ISDTOPLS Mhl

NiucIide UCI/GM Dec;s Corr,
Erierav Abundance(%) Fte( C)

Ah 241 ? 0.175E-05 {/- 0.572E-06 .
59.5 0.175E-05 35.;0 0.79

AM 243 ? 0.982E-06 +/- 0.350E-06 1.00
74.7 0.962E-06 66.00 0.89

SP 125 ? 0.925E-05 +/- 0.444E-05 1,00
176.3 0.925E-05 6,C) 0,56

SE 75 0.462E-04 +/- O.IISE-C0 1.00
136.0 0.471E-04 59.00 31.15
121.1 0.453E-04 17.30 9.35

X Err

32.6

35.6

4B,0

2.,2
6.0

fie I ta-E

0.0

0.0

C,9

- , -
1.1

Mll MDL TAFLE 14:'0

Nuclide UCI/GM Deca. Curr.
Erc' Aburdance(Z) RF:te(CP!i) 2 Err De'tE-E
1 129 1.00

39.6 0.1.10E-04 7.50 < 0.94

*40.4 UNIDENTIFIED PEAKS 110:

Ener I Rzte X Err. E.Er s u te % Err. Erer , Fate % Err,

31.7 1.15 34.5 91.2 0.75 45.4 96.2 3.58 13.9

STOP --
PS4500

382



iU1U1Vi1C IsTo [ ANi"LYSI5 09-hhdR-90 17:18:3

SAMPLE PARAMETERS

Spectrum Label: F-1079 SEG.COMP t15

Sample Counting Date 9-MAR-90
Sample Collection Date 9-MAR-90
Decay Time 0. Days
Aco.Live Time 3000, Sec.
AcClock Time 3003, Sec.
Deadtime 0.1 x
Sam'le Mass 1.000 GM
Eff.Corr.Factor 1.000

Lineshape File Nane:
Efficiency File Name'
Isotope File Name:

JIM
WEM01
WIM01

PEAK SEARCH PARAMETERS

16:22:11
16:22:00

0.003 Hrs.

MeM.GrouP
Search Range 25 -
Max. % Error
Filter Width
Multiplet Det.Factor
Max.Delta-E
keV/Ch.
Zero Offset

-- H2 SHP FILE 5/13/86
-- 112 EFF TABLE 5/13/06
-- H-2 DET, ISOTOPE FILE

**** PEAK. SEARCH TABLE ****

No. 0,Energy T.Enerny
(keV) (keV)

.1

3
4
5
6

31.3t
36.2*
96,4
120.7
135.4
151.3

31.3
36.2
96.1

120.3
135,0
150.9

Net Cnts, BPnd,

71.
53,

134,
477.

1492,
32.

209,
207.
160,
179.
203,
96.

383

1A
200 keV

50.0 X
1.6 keV
0,1
1.5 keV

0120
0.60 kev

% Err, FWHM
(keV)

Eff,

26,1,
32.9
14,9

5.8
2.9

40.4

1.375
1.375
1.366
1.366
1,367
1.370

0.4297E400
0.4697E+00
0.5832E+00
0.5372E+00
0.504BE100
0.4659E+00

SE 75
SE 75

I



titss IDENTIFIED ISOTOPES *t***

UCI/GM Decil Corr.
Abundance(%) Rate(CPM)

0,453E-04 +/- 0.116E-05
0.451E-04 59,00
0.462E-04 17.30

1.00

X Err tielta-E

29.93 2.0 1.0
9.53 5.8 0.8

t0t MDL TABLE fllfl

UCI/GM

<0.119E-04

<0.215E-05

<0,125E-05

<0,164E-04

Decag Corr.
Abundance(%) Rate(CPM)

1,00
7,50 < 1,01

xMPC
1 Err Dellt-E

1,00
35.90 ( 0.97

1,00
66.00 1,13

1,00
6.80 ( 0.98

0$*** UNIDENTIFIED PEAKS *t**t

Envrgg Rate X Err, Enerig Rate % Err,

31.3 1,42 26.0
36.2 1.05 32.9

STOP

BG4500

Enerdg R

9611 2d'.62 14.9 15.

To"

ate % Err,

0,64 40,4

Nucl ide
Enerir

SE 75
136,0
121,1

XMPC

Nuclide
Enerig
1 129

39,6

AM 241
59.5

AM 243
74,7

SF 125
176,3

384



AUTMATIC ISUT0UL AoLiSS

SAMPLE PARAMETERS

Spectrum Label: F-1000 SEGCOMP 116
Sample Counting Date 9-MAR-90
Samrle Collection Date
Decav Time
Aca.Live Time
Aca.Clock Time
Dvadtime
SaMPle Mass
Eff.Corr.Factor

Lineshape File Name:
Efficiencu File Name:
Isotope File Name:

09-MAR-90 18:44:00

PEAK SEARCH PARAMETERS

17'20: 23
9-MAR-90 17:20:00
0. Dags 0.006 Hrs,

3000. Sec.
3003, Sec.
0.1 xL

1.000 GM
1.000

JIM
WEM01
WIM01

Mem.Group 10P

Search Range. 25 - 200 keV
Maxi X'Error 50.0 X
Filter Width 1.6 keV
Multiplet Det.Factor 0.1
Max.Delta-E 1.J keV
keV/Ch. 0.20
Zero Offset 0.60 keV

-- H2 SHP FILE 5/13/86
-- H2 EFF TABLE 5/13/86
-- H-2 DET, ISOTOPE FILE

**** PEAK SEARCH TABLE tt**

No. O.Enerig T.Eneriv
(keV) (keV)

1

3
4
5

31.6
74.2
96,2

120.5
135.4

31.6
74.0
95.9

120.1
135.0

Net Cnts.

59,
42.

121.
425,

1453.

Band. X Err, FWHM
(keV)

163.
137,
194,
177.
219,

29.7
38,3
17.0
6.2
2.9

.1,375
1.367
1.366
1.366
1,367

385

Eff,

0.4316E+00
0.6140E+00
0.5835E+00
0.5376E+00
0,5048E+00

AM 243

SE 75
SE 75



t**** IDENTIFIED ISOTOPES ***t*

UCI/GM Decay Corr.
Abundance() Rate(CPM)

AM 243 ? 0.939E-06 +/- 0.360E-06
74.7 0,939E-06 66,00

0.434E-04 +/- 0*11SE-05
0,440E-04 59.00
0.412E-04 17.30

1.00

1,00

% Err Delta-E

0.84 38.3 0.7

29,07 2.9 1.0
8.51 6,2 1.0

***** MDL TALE *****

Decav Corr.
Abundance(Z) Rate(CPM)

1,00
7.50 < 0,96

1,00
35.90 < 0.93

1,00
6.80 < 1.02

MP C
Z Err Delta-E

***** UNIDENTIFIED PEAKS ***0

Energg Rate X Err,

31,6 1,17 29,6

STOP
BG4500

Enerju Rate X Err.

95,9 2.,43 17,0

Enerdq Rate I Err.

386

Nucl ide
Errlv

%MPC

SE 75
136,0
121.1

Nuclide
Enerig
1 129

39.6

AM 241
59,5

SB 125
176,3

UCI/GM

<0,114E-04

<0,206E-05

<0,172E-04

I



AUTOMATIC ISOTOPE ANALY3IS

SAMPLE PARAMETERS

Spectrum Label: F-1081 SEG.COMP $17
Sample Countin-q Date 9-MAR-90
Sample Collection Date 9-MAR-90
Decav Time 0. Davs
Aco.Live Time 3000. Sec.
Aco.Clock Time 3004. Sec.
Deadtime 0.1 %
Sample Mass 1,000 GM
Eff.Corr.Factor 1,000

Lineshipe File Name:
Efficienc'i File Name:
Isotope File Name:

JIM
WEM01
WIM01

PEAK SEARCH PARAMETERS

10:45:29
18:45:00

0.008 Hrs,

Mem.Group
Search Ranje 25 -
Max. X Error
Filter Width
Multiplet Det.Factor
MaxDelta-E
keV/Ch'
Zero Offset

H2 SHP FILE 5/13/86
H2 EFF TABLE 5/13/06
H-2 DET. ISOTOPE FILE

***** PEAK SEARCH TABLE *****

No, 0,Energv T.Enerig
(kev) (keV)

1
I

3
4
5
6
7

9

29.40
34.0*
39.3
59.7
65.5
74.5
96.4

120.5
135.4

29.4
34.0
39.2
59.6
65.3
74.3
96.1

120.1
135,0

Net Cnts. Bnd.

1024.
199.
191,
27.
42,
35,

132o
400,

1457,

508,
508,
699,
93,
95,

130,
161,
171,
228,

387

1AP
200 keV

50.0 %
1.6 keV
0.1
1.5 keV

0,20
0.60 keV

Z Err. FWHM
(keV)

40
14.3
16.4
48.3
32,3
42.9
14.7
5.7
2.9

1,375
1,375
1,373
1.369
1.368
1,367
1,366
1,366
1.367

0.0000E+00
0,4492E+00
0,5054E+00
0.5634E+00
0.5860E+00
0,6149E+00
0.5B32E+00
0.5376E+00
0.5048E+00

1 129
AM 241

AM 243

SE 75
SE 75

OY-MAR-90 19:116:44



***** IDENTIFIED ISOTOPES *****

UCI/GM Decay Corr.
Abundance(Z) Rate(CPM)

0.454E-04 +/- 0.743E-05 1.00
0.454E-04 7.50 3.B2

0.120E-05 +/- 0.577E-06 1.00
0.120E-05 35.90 0.54

0.779E-06 +/- 0,334E-06 1.00
0.77?E-06 66,00 0.70

0,447E-04 +/- 0.116E-05 1.00
0,441E-04 59.00 29.14
0.473E-04 17.30 9.77

Nuclide
Eneriv

1 129 ?
39.6

AM 241 ?
59.5

AM 243 ?
74,7

SE 75
136,0
121.1

IMPC
Delta-E

0.4

-0.1

0.4

1.0
1.0

*t*** MDL TABLE t**tt

Nuclide UCI/GM Decau Corr.
Eneri Abundance() Rate(CPM) X Err Delta-E

SB 125 1.00
176.3 <0.158E-04 6.80 < 0.94

xMPC

Rate X Err,

20.47 4.0
3,99 14.3

UNIDENTIFIED PEAKS *****

Energv Rate X Err,

65.3 0.84 32,3

Enerig

96.1

Rate X Err.

2.64 14,7

Err

16.4

40.3

42,9

2.9
5,7

Enerls

29.4
34.0

STOP --
BG4500

388



AUTOMATIC ISOTOPE ANALYSIS

SAMPLE PARAMETERS

Spectrum Label: F-1002 SEG.COMP *18
Sample Counting Date 9-MAR-90 19:38:08
Sample Collection Date 9-MAR-90 19:38:00
Pecav Time 0. Dass 0.002 Hrs.
Aco.Live Time 3000. See.
Aca.Clock Time 3004. Sec.
Deadtime 0.1 x
Sample Mass 1.000 GM
Eff.Corr.Factor 1.000

Lineshape File Name:
Efficienc File Name:
Isotope File Name:

JIM
WEM01
WIM01

09-MAR-90 21:21:04

PEAK SEARCH PARAMETERS

Mem.6rous
Search Range 25 -
Max. 2Error
Filter Width
Multiplet DetFactor
Max.belta-E
keV/Ch,
Zero Offset

IAB
200 keV

50.0 X
1.6 keV-
0.1
1.5 keV

0,20

0,60 keY

- H2 SHP FILE 5/13/86
-- H2 EFF TABLE 5/13/86
-- H-2 DET. ISOTOPE FILE

***** PEAK SEARCH TABLE *****

No. O.Energv T.Enerig
(keV) (keV)

1

3
4
5
6
7
8
9

29.3*
34.0*
39.3
74,8
96.4
120.5
135.4
166.9
188.5

29.3
34.0
39.2
74.6
96.1

120,1
135.0
166.4
188.0

Net Cnts,

3819,
813,
614,
37,
182,
433.

1473.
35.
29,

Bind. % Err. FWHM
(keV)

910.
910.

1135.
125,
144,
105.
223.
100,
75.

Eff

1.9 1.375 0#OOOOE+00
5,3 1.375 0.4492E+00
7.0 .1.373 0.5054E+00

40.6 1,67 0.6157E+00
1.0.' '1.366 0.5832E+00
6.2 1,366 "0.5376E+00
2.9. 1,367 0#5048E+00
38.9 i: 1.t73 0.4237E+00
41.1 1-..t 0.3442E+00

k

I
AM

SE
SE

129.
243

75
75

1; j



***** IDENTIFIED ISOTOPES *****

Nuclide
Erierg

UCI/GM Decav Corr.
Abundance(l) Rate(CPM)

1129 ? 0,146E-03 +/- 0.102E-04
39.6 0.146E-03 7.50

AM 243 ? 0.827E-06 +/- 0.335E-06
74.7 0.827E-06 66.00

SE 75
136.0
121.1

0.440E-04 +/- 0.116E-05
0,446E-04 5900
0,419E-04 17.30

1.00

1.00

1.00

X Err Delta-E

12.29 7,0 0.4

0.75 40.6 0.1

29.46 2.9 1,0
0.66 6.2 1.0

t00$* MDL TABLE 0**

Decav Corr.
Abundance(%) Rate(CPM)

1,00
35.90 < 0.91

XMPC
X Err Delta-E

1.00
6,80 < 0.96

*ti** UNIDENTIFIED PEAKS *t***

Energv Rate Z Err.

29.3 76.37 1.9
34,0 16.25 5.3

Enerig Rate % Err,

96.1 3,65 11.0
166.4 0,60 38.9

Enorpg Rate X Err.

18~ 0 0.57 41.1

*1

STOP --
BG4500

ml

.....................

390

XMPC

Nuclide
Ener-qu

AM 241
59,5

SB 125
176.3

UCI/GM

<0.202E-05

<0.161E-04

.1 Cl



Single Shell Tank
Calibration Record

ANALYTE: 1-129

PROCEDURE: LA-508-152 REVISION: A-1

INSTRUMENT: TN-4500 PROPERTY NUMBER: WA45242

TECHNOLOGIST: R. A. Jones PAYROLL NUMBER: 65801

DATE: January 09, 1989

CALIBRATION STANDARD ID: 45B40A & B

ANALYTE CONCENTRATION: Se75 = 4.06 uci, SB 125 = 4.67 uci, 1129 = 57.8 uci

TYPE OF CALIBRATION: Efficiency

No. Energy Efficiency
(Kev)

1 29.7 0.589E+00
2 39.6 0.589E+00
3 121.1 0.419E-01
4 176.3 0.447E-01
5 264.7 0.419E-01
6 279.5 0.419E-01
7 380.6 0.447E-01

COMMENTS: T zero = June 06, 1988

SST-103 Rev. A 9/25/90 Interim
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H-2

No.

1

2

3

4

5

DET, ISOTOPE FILE

Isotope Half-Life MPC Value
Energy Abs.Int.(%)

I 129 1.600E+06 D ---
39.6 7.50

AM 241 1.580E+05 D ---
59.5 35.90

AM 243 2.700E+06 D ---
74.7 66.00

SB 125 1004.40 D ---
176.3 6.80

SE 75 119.77 D ---
136.0 59.00
121.1 17.30

Maximum Energy Error for Isotope Identification = 1.5 keV

MDL values are corrected for decay.

Command--?

392

Calc.Limit

Yes

Yes

Yes

Yes

Yes



Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA38316

PROCEDURE/REV LA-220-101/C-0

TECHNOLOGIST S. Lai

DATE June 13, 1990

TEMPERATURE N/A

STARTING TIME 0800

ENDING TIME 1440

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std F1077

2 Reagent Blank F1078

3 Sample Comp 13 F1079

4 Duplicate Sample Comp 13 F1080

5 Spike Sample Comp 13 F1081

6 Final LIMCS Check Std F1082

7

9

10

11

CUSTOMER ID: 000013

Strontium 89/90
Water Digestion

Detector 10

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

SST-102 Rev. I 10/2/90 Interim

393

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 18B46/1 mL N/A

Spike 18B46/1 mL F1079/250 uL N/A



CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 10

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:
CPM BKG:

SrY-90
10590

5
22

TIME ZERO DATE (HD):

DATE COUNTED (HD):

CALIBRATED BY: RA JONES

13977

16309

HD 0 = 09/25/44

Single Shell Tank
Calibration Record

ANALYTE: SRY 90

PROCEDURE: LQ-508-002 REVISION: A-1

INSTRUMENT: Detector #10 PROPERTY NUMBER: WA45242

TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801

DATE: May 21, 1989

CALIBRATION STANDARD ID: 48B16T, 48B16U, 48B16TV, 48B16G, 48B16J, 48B16L

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Efficiency
SST-103 Rev. (Draft) 9/15/90 Short Interim
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STANDARD
ID

48B16B
48B16D
48B16E

48B16G
48B16J
48B16L

STANDARD
ID

48B16B
48B16D
48B16TE

SIZE

1
1
1

2
2
2

SIZE

1"I
1"
1"

AVERAGE, 1" =

STANDARD
ID

48B16G
48B16J
48B16L

2"
2"
2"

AVERAGE, 2" =

STANDARD
ID

36B40A6
36B40B6
36B40C5

5 1
5"1
5"1

DATE

05/21/89
05/21/89
05/21/89

05/21/89
05/21/89
05/21/89

STD
VALUE

40910
54640

104000

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

84795
107308
208878

62088
102092
192834

AVE
CPM

16834
21718
41592

0.4694 +/- @95%

STD
VALUE

36760
58980

112700

AVE
CPM

12460
20333
39176

0.4005 +/- @95%

STD
VALUE

0
0
0

AVE
CPM

0
0
0

84166
108714
200713

62802
101782
198242

84768
109687
210979

61690
101676
197051

DECAY DECAY CORR
CORR CPM

1.16
1.16
1.16

0.0171

19610
25299
48450

3.64 %

DECAY DECAY CORR
CORR CPM

1.16
1.16
1.16

0.0101

14514
23686
45636

2.52 %

DECAY DECAY CORR
CORR CPM

1.16
1.16
1.16

83389
109090
211700

63053
101546
195835

EFFICIENCY

0.4793
0.4630
0.4659

ON 05/21/89

EFFICIENCY

0.3948
0.4016
0.4049

ON 05/21/89

EFFICIENCY

0
0
0

ERR
ERR
ERR

AVERAGE, 5" =

NEW EFFS FOR DET

ERR +/- @95%

10 SrY-90

ERR

1" =

ERR % ON 05/21/89

0.4694 2" = 0.4005

5" = ERR

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA77390

PROCEDURE/REV LA-438-101/C-2

TECHNOLOGIST S. Lai

DATE February 23, 1990

TEMPERATURE 25 C

STARTING TIME 1600

ENDING TIME 2300

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std F1077

2 Reagent Blank F1078

3 Sample Comp 13 F1079

4 Duplicate Sample Comp 13 F10130

5 Spike Sample Comp 13 F1081

6 Final LMCS Check Std F1082

7

8

9

10

11

CUSTOMER ID: 000013

Technetium 99
Water Digestion

Beckman Liquid Scintillator

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.

& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 148B39/250 uL 20 mL

Spike 49B39/100 uL F1079/1 mL 148B39/250 uL 20 mL

SST-102 Rev. I 10/2/90 Interim
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USER: 5 ID:TC-99. ALL PRESET TIMEu 10.0.0 SAT 24 FEB 199
SAMPLE REPEAT: 1 CYCLE REPEAT:: 1 SCR:N RS232:N
Ht 3 A0C Y QCF: N RCM: Y 2 PHASE MONI TOR: Y POST CHK: N V IAL: G VOLUME: 1.
RM-T I ME: 0. 1 0 I NT 999. 95
CHANNEL I-LL:150 UL: 800 2SIGMA: 0.10 B KG SJB: 0.00 BKG .2SIG: 0.0

SINGLE LABEL DPM SET UP ON 19 SEP 1988 00: 22

UNKNOWN ID: TC 99 DIRECT U
UNKNOWN NORM FACTOR I1SO: 1 .1. 00001
UNKIOWN UNITS I 01:DP
UNKNOWN HALF L IFE CORRECT ION: N
INDIVIDUAL UNKNOWN NORM FACTORG:N
STANDARD ID:131D20-A 1-10 0
HALF LIFE(DAYS) ISO1:N
STANDARD DPM IS01: 0. 00000000

NKNOWN REPLICATES: 1

BACKGROUND QUENCH CURVES: Y
JENCH LIMITS LOW::73.67 HIGH:207.7

SAM POS CH CPM 2SIG TIME

Bi **-- 1 1 52.50 0.73 10.00
H4: 141, 142, 143

DACKGROUND QUENCH CURYES: CONSTANT

EL TIME AVG HO

11.05 142.0

RCMX 2P

0.90

CHANNEL 1
QUENCH CURVE COEFFICIENTS
A: 52.50000 B:0.00000000 C: 0. 00000000 D:0.0000000000()

BACKGROUND QUENCH CURVE CORRELATION TABLE

MEASURED
CPM.

52.5-)

..BACKGROUND QUENCH LII. LOW:0..O0o

CALCULATED
CPM.

52. 5C)

pmGE: I

0 11: 4. (

0 LSR:

1 142. 0

PERCENT
DIFF.

397

FLAG

0.0o

HIGH: 1000.
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SAM PQS CH :9(PM3 TIj 4 9 EL TIME AVG 1H0

4
1 *w- 3 1 vO3, 7i 1.95 - 2-.-inc4y1.

Hil: 151, 152, 151
ISOD %EFFCH1:74.01 Is1 DPM

2 4 1 342?.00 1 080 10 370 150.7
PH: 150, 151, 151

ISD1 /EFF CH1:94.05 0IS1 DPM

S9M P09 CH CPM 2SI1o TIME CL TIME AVY IM

5 1 57.90 .31
1: 149, 150, 149

I501 %DFF CH1:.94.14

4 *- 6 1 2597.90 1.24
HU: 150, 150, 151

£501 %EFF CH1:94.00

5 **- 7 1 103.70 6.21.
Hit: ISo, 1.51, 11I

I901 :lEFF CH1:941.05

6 *- 0 1 2852.90 1.10
HOl: 150, 150, 151

0 1 7301 7 EFF CH1;94.00

7 *- 9 ' 1 119.60 5.713
Hit 150, 152, 152

ISD1 %EFF CH1:94.01

0 **-10 1 2791.20 1.20
MH: 148, 150, 140

190I1 %EFF CH1:91.11

9 **-1 1 1 1043. 80 1.196
H1: 1.51, 151, 151

1501 .UEFF CH 1: 2i . 03

10 **-12 1 3561.20 1.06
1 : 150, 151 , 1 .

I1 %EFF CH1:94.00

11 - 1 1 940.40 2.06
.-H4: 140, 148, 149

A 1901 %EFF CH1:94.22

10.00

10. 00

10.00

10.00

10.00

10.Q)

10. 00

10,00,

10.00

12 **- 2 1 3492.40 1.07 10.00

- H A: 1 ",.E_4 -I1 4
1801 XE~~ F H : 4- 2

.90 119.3

56.12 150.3

I SO 1

67.31 150.7

ISO'

7Q.51 150.3

IISO1

09,69 151.3

100.88 140.7

I 1S1

112.00 151.0

IS01

123.29 150.3

1G01

134.54 140.0

I so1

145.75 149.7

DPM

DPM

DPM

DPM

DFM

DPli

DPM

DFM

DPm

9.34

;:5. 735193

0.23

:270S. 632

4. 20

:54. 4655

0. ;20

:2976.604

4.70

:71.37841

0. 20

29115. 235

0. 47

: 1054. 232

0.17

:3729.572

C. 41

:942. 3516

0.15

I 1,Cji DPM :365jI.6

398

RCMY. 2P

RCM% ;P2

0. 49

:1049.507

0.20

:3589.942

ERIR F

ER F I



Single Shell Tank
Calibration Record

ANALYTE: TC 99

PROCEDURE: LA-508-121 REVISION: A-0

INSTRUMENT: Liquid Scintillation Counter PROPERTY NUMBER: WA77390

TECHNOLOGIST: R. A. Jones PAYROLL NUMBER: 65801

DATE: September 02, 1988

CALIBRATION STANDARD ID: Packard 6008502 #2

ANALYTE CONCENTRATION: See attached calibration sheets.

TYPE OF CALIBRATION: Quench Curve

COMMENTS: Quench Curve

SST-103 Rev. A 9/25/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA77390

PROCEDURE/REV LA-218-113/A-1

TECHNOLOGIST R. D. Hale

DATE April 27, 1990

TEMPERATURE N/A

STARTING TIME 1000

ENDING TIME 1200

CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1077

2 Reagent Blank F1078

3 Sample Comp 13 F1079

4 Duplicate Sample Comp 13 F1080

5 Sample S0001 F1199

6 Duplicate Sample S000 1 F1200

7 Sample S000B1 F1223

8 Duplicate Sample 5000B1 F1224

9 Spike Sample 5000B1 F1225

10 Final LMCS Check Std F1226]

11

CUSTOMER ID: 000013

Tritium Analysis
Water Digestion

Beckman Liquid Scintillator

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.

& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD .

LMCS Check Std 140B44/1 mL 20 mL

Spike 140B44/1 mL F1223/1 mL 20 mL

SST-102 Rev. I 10/2/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: H-3

PROCEDURE: LA-508-121 REVISION: A-0

INSTRUMENT: Liquid Scintillation Counter PROPERTY NUMBER: WA77390

TECHNOLOGIST: R. A Jones PAYROLL NUMBER: 65801

DATE: September 20, 1988

CALIBRATION STANDARD ID: Packard 6008501 #54

ANALYTE CONCENTRATION: (See Attached)

TYPE OF CALIBRATION:

COMMENTS:

SST-103 Rev. B 9/27/90 Interim
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USER: 1 ID:H-3 TRITIUM PRESET TIME: 10.00 MON 19 SEP 1988 14:37
SAMPLE REPEAT: 1 CYCLE REPEAT: 1 SCR:n RS232:N
H#: 3 AQC:Y QCF:N RCM:Y 2 PHASE MONITOR:Y POST CHK:N VIAL:G VOLUME:1
RCM-TIME: 0.10 INT:999.95
CHANNEL 1-LL: 0 UL: 400 2SIGMA: 0.10 BKG SUB: 0.00 BKG 2SIG: 0.00 LSR:

SINGLE LABEL DPM
UNKNOWN ID:H-3 TRITIUM
UNKNOWN NORM FACTOR ISO1:Q 1.00000
UNKNOWN UNITS ISO1:DPM
UNKNOWN HALF LIFE CORRECTION:N
INDIVIDUAL UNKNOWN NORM FACTORS:N
STANDARD ID:PACKARD 6008501 #54
HALF LIFE(DAYS) ISOl: 4503.000
STANDARD DPM ISOI: 260100.0

UNKNOWN REPLICATES: 1

BACKGROUND QUENCH CURVES:Y

SAM POS CH CPM

Bi **- 1 1 28.10
H#: 55, 55, 55

2SIG% TIME

11.93 10.00

EL TIME AVG H#

11.04 55.0

BACKGROUND QUENCH CURVES: CONSTANT

CHANNEL 1
QUENCH CURVES
A: 28.10000

COEFFICIENTS
B:0.00000000 C:0.00000000 D:0.00000000000

BACKGROUND QUENCH CURVE CORRELATION TABLE

C PM.

1 55.0 28.10

C PM.

28.10

DIFF.

0.00

BACKGROUND QUENCH LIMITS
TOTAL QUENCH LIMITS

LOW:0. 000
LOW:0. 000

HIGH:1000.
HIGH:1000.

2SIG% TIME

Sl **- 3 1 148243.70 0.16
H#: -5, -5, -5

ISOl %EFF CH1:64.75

S2 **- 4 1 142518.20 0.17
H#: 13, 14, 13

ISOl %EFF CH1:62.25

S3 **- 5 1 127749.40 0.18
H#: 43, 44, 43

ISO1 %EFF CH1:55.80

10.00

10.00

10.00

EL TIME AVG H#

22.72 -5.0

34.25 13.3

45.75 43.3

RCM% 2P ERR

0.00

0.00

0.00

0

RCM% 2P ERR

0.61

BKG FLAG

SAM POS CH CPM

407



SAM POS CH 2SIG% TIME

S4 **- 6 1 111143.00 0.19
H#: 76, 76, 76

ISO1 %EFF CH1:48.54

S5 **- 7 1 95303.30 0.20
H#: 105, 106, 105

ISO1 %EFF CH1:41.62

S6 **- 8 1 77574.80 0.23
H#: 135, 136, 135

ISO1 %EFF CH1:33.88

S7 **- 9 1 57990.70 0.26
H#: 173, 172, 174

ISO1 %EFF25.32

POWERFAIL RECOVERY

S8 **-10 1 41786.70 0.31
H#: 207, 207, 208

ISO1 %EFF CH1:18.24

S9 **-11 1 34400.70 0.34
H#: 223, 220, 222

ISOl %EFF CH1:15.02

S10 **-12 1 23670.80 0.41
H#: 252, 253, 251

ISO1 %EFF CH1:10.33

ISOTOPE 1 QUENCH STANDARDS

STANDARD H#

1
2
3
4
5
6
7
8
9
10

-5.00
13.33
43.33
76.00
105.3
135.3
173.0
207.3
221.7
252.0

QUENCH LIMITS

10.00

10.00

10.00

10.00

CPM

MON 19 SEP 1988 16:16

10.00 109.66 207.3

10.00 120.86 221.7

10.00 132.04 252.0

%EFF
CH1

64.75
62.25
55.80
48.54
41.62
33.88
25.32
18.24
15.02
10.33

LOW:0. 000 HIGH:252.0

RCM% 2P ERREL TIME AVG H#

57.17 76.0

68.56 105.3

79.88 135.3

91.13 173.0

0.00

0.01

0.01

408
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA77479

PROCEDURE/REV LA-355-131/A-2

TECHNOLOGIST S. Reil

DATE April 10, 1990

TEMPERATURE 70 F

STARTING TIME 1120

ENDING TIME 1200

CHEMIST R. K. Fuller

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1077

2 Reagent Blank F1078

3 Sample Comp 13 F1079

4 Duplicate Sample Comp 13 F1080

5 Spike Sample Comp 13 F1081

6 Final LMCS Check Std F1082

7

8

9

10

11

CUSTOMER ID: 000013

Arsenic Analysis
2nd Water Digestion

Atomic Absorption

Perkin-Elmer 2280

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 58C1 1 BU/35 uL 35 mL

Spike 58C1 1 BU/35 uL F1079/1 mL 35 mL

SST-102 Rev. I 10/2/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: As

PROCEDURE: LA-355-131 REVISION: A-2

INSTRUMENT: Perkin-Elmer PROPERTY NUMBER: WA77479

TECHNOLOGIST: S. Riel PAYROLL NUMBER: 6C280

DATE: April 10, 1990

CALIBRATION STANDARD ID: 102C32

ANALYTE CONCENTRATION: 1.001 ppm

TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Aliquot Weight Units= mm

0 0 4.5
25 ul 25 ng 58.0
50 ul 50 ng 112.0
75 ul 75 ng 156.0

COMMENTS:

SST-103 Rev. B 9/27/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA77479

PROCEDURE/REV LA-325-102/A-1

TECHNOLOGIST J. Hopkins
DATE February 27, 1990

TEMPERATURE 70 F

STARTING TIME 1300

ENDING TIME 1400

CHEMIST R. K. Fuller

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1059

2 Reagent Blank F1060

3 Sample Comp 12 F1061

4 Duplicate Sample Comp 12 F1062

5 Spike Sample Comp 12 F1063

6 LMCS Check Std F1064

7 LMCS Check Std F1083

8 Sample Comp 13 F1085

9 Duplicate Sample Comp 13 F1086

10 Spike Sample Comp 13 F1087

11 LMCS Check Std F1088

CUSTOMER ID: 000013

Mercury Analysis by Atomic
Absorption.
Water Digestion

Manual Cold Vapor Technique

Perkin-Elmer 2280

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD .

LMCS Check Std SBC1 1 1P/25 uL 15 mL

Spike SBC1 1 BP/25 uL F0935/2.0 mL 15 mL

SST-102 Rev. I 10/2/90 Interim

411

DESCRIPTION LAB ID

12 LMCS Check Std F1077

13 Sample Comp 13 F1079

14 Duplicate Sample Comp 13 F1080

15 LMCS Check Std F1082

16 LMCS Check Std F0933

17 Sample Comp 06 F0935

18 Duplicate Sample Comp 06 F0936

19 Spike Sample Camp 06 F0937

20 Final LMCS Check Std F0938

21

22



Single Shell Tank
Calibration Record

ANALYTE: Hg
PROCEDURE: LA-325-102 REVISION: A-1

INSTRUMENT: Perkin-Elmer AA PROPERTY NUMBER: WA77479

TECHNOLOGIST: J. Hopkins PAYROLL NUMBER: 6A543

DATE: February 22, 1990

CALIBRATION STANDARD ID: 102C3V

ANALYTE CONCENTRATION: 1.00 ppm

TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Aliquot Weight Units= mm

0 0 ng 8
10 uL 10 ng 53
20 uL 20 ng 95
40 uL 40 ng 181

COMMENTS:

SST-103 Rev. B 9/27/90 Interim
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Analytical Batch

LA3 SEGMENT SERIAL #: F1067

INSTRUMENT WA77479

PROCEDURE/REV LA-365-131/A-3

TECHNOLOGIST S. Riel

DATE April 01, 1990

TEMPERATURE 70 F

STARTING TIME 0730

ENDING TIME 1515

CHEMIST R. K. Fuller

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1077

2 Reagent Blank F1078

3 Sample Comp 13 F1079

4 Duplicate Sample Comp 13 F1080

5 Spike Sample Comp 13 F1081

6 Final LMCS Check Std F1082

7

8

9

10

11

CUSTOMER ID: 000013

Selenium Analysis
2nd Water Digestion

Atomic Absorption

Perkin-Elmer 2280

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD .

LMCS Check Std 58C1 1 BU/35 uL 35 mL

Spike 58C1 1 BU/35 uL F1079/1.0 mL 35 mL

SST-102 Rev. I 10/2/90 Interim

413



Single Shell Tank
Calibration Record

ANALYTE: Se

PROCEDURE: LA-365-131 REVISION: A-3

INSTRUMENT: Perkin-Elmer AA PROPERTY NUMBER: WA77479

TECHNOLOGIST: Steve Riel PAYROLL NUMBER: 6C280

DATE: April 01, 1990

CALIBRATION STANDARD ID: 102C3Z

ANALYTE CONCENTRATION: 1.001 ppm

TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Aliquot Weight Units= mm

0 0 4.5
25 ul 25 ng 25.0
50 ul 50 ng 47.5
75 ul 75 ng 66.5

COMMENTS: 000013 - Customer ID

SST-103 Rev. A 9/25/90 Interim
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ACID DIGESTION TEST ANALYSIS
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Single Shell Tank Project

Tank:
Customer ID:

Acid Digestion
Units For Samples Are Wet Weight

241-U-110
Core 13 Composite

Check
Standard

Laboratory ID:
Acid Digestion

Laboratory ID:
Arsenic

Laboratory ID:
Mercury

Laboratory ID:
Selenium

Blank

F1084
Complete

F1083 F0934
106.00% <5.OOE-03 ppm

F1083
95.20%

F1060
<1.OOE-02 ppm

F1083 F1084
100.50% 4.16E-03 ppm

Sample

F1085
9.56

F1085
<1.05

F1085
6.28E-01

Duplicate
Sample

g/L
F1086
10.04 g/L

F1086
ug/g <9.96E-01 ug/g

ug/g

F1085
2.90E-01 ug/g

F1086
4.99E-01 ug/g

F1086
2.76E-01 ug/g

Spike Of
Sample

F1087
10.29

F1087
88.27%

F1087
95.45%

F1087
79.60%

A

Check
Standard

g/L

F1088
108.60%

F1088
103.20%

F1088
97.00%



ICP Results

Date Analyzed: A

Procedure: L

Analyst:

Digestion A

Procedure: L

Laboratory ID#

Instrument
Starting

LMCS
Standard

Al umi num
Antimony

Bar i uin
Beryllium

Bismuth
Boron
Cadmium
Cal c i um

Cer i um
Chromium
Cobalt
Copper

Europium
Iron
Lanthanum

Lead
Lithium
Magnesium

Manganese

Mercury

Molybdenum

Nickel

Potassium
Samarium

Selenium

Silicon

Silver

Sodium
Strontium

Sulfur

Tantalum

Thallium
Thorium
Tin
Titanium
Uranium

Vanadium

Zinc
Zirconium

101.95%
103.06%
101.45%
100.97%
107.97%
99.66%
98.75%

104.27%
90.35%
94.27%
98.18%

102.60%
97.48%

100.98%
93.16%

106.44%
103.57%
102.51%
100.79%
103.23%
99.52%
99.75%
98.10%

100.49%
106.93%
92.46%

106.91%
99.67%

102.83%
105.75%
98.96%

107.12%
105.52%
98.76%

102.75%
108.97%
101.84%
99.04%

101.51%

pril 19, 1990

A-505-151/A-0
J. A. White

cid Digestion

A-505-159/A-0

Acid Standard

F1083

Acid
Digest.

LMCS
Standard

Reagent

BLANK

ppm

0.07 LT
-0.01 LT
-0.01 LT
0.00 LT

102.12% -0.01 LT
94.43% 0.03
93.46% 0.00 LT

102.58% 0.09
-0.31 LT
-0.03 LT
0.02 LT

99.09% -0.01 LT
-0.01 LT
0.03

91.05% -0.02 LT
99.04% 0.01 LT

-0.01 LT
97.56% 0.02

0.01
-0.05 LT

93.73% 0.00 LT
-0.01 LT

82.65% -0.53 LT
-0.35 LT
-0.06 LT

75.18% 0.63
-0.02 LT

94.66% 0.06 LT
100.02% 0.00 LT

0.03
-0.04 LT
-0.33 LT
-0.18 LT
0.02 LT
0.13

-2.40 LT
-0.02 LT

93.05% 0.23
-0.04 LT

Sample
F1085

Wet
Weight
Sample

ug/g

57262
572
49
3

15713
60

6 LT
557
424 LT
676
129
73

6 LT
14141

88

1123
13

217
5703

-63 LT
35

142
201 LT
357 LT
677

5217
35 LT

75809
563
883

76 LT
816

2112
67
28

8653
34 LT

1828
134

Duplicate
F1086

Wet
Weight

Sample

Duplicate

ug/g

56255
-103 LT

0 LT
-1 LT

14154
55

-17 LT
512

-1299 LT
458
-26 LT
-22 LT
-25 LT

16036
-59 LT
520
-61 LT
231

5270
-12 LT
-14 LT
65

-1943 LT
-1622 LT

244
2760

-83 LT
71589

475
706

-179 LT
-1187 LT
-1001 LT

-1 LT
-30 LT

-3682 LT
-44 LT
437
-53 LT

Spike of
Sample Digestion

F1087 F1088

Spike
Recovery

LMCS
ACID

Digestion

Closing
LMCS

Standard

NOT CALC. 100.63% 100.37%

105.91%
103.28% 92.28% 104.16%

98.38%
NOT CALC. 108.36%

134.81% 101.73%
89.32% 100.12%
146.72% 106.89%
15.40% 88.66% 91.75%

235.92% 84.79% 95.51%
85.08% 86.00% 97.27%
100.71% 105.17%

98.92%
NOT CALC. 94.41% 103.46%

89.51% 94.12%

93.18% 106.64%
91.11% 93.39% 106.08%

4138.61% 104.79%

NOT CALC. 92.70% 102.81%

102.27%
85.72% 97.14%

98.98% 92.68% 101.54%

73.37% 99.66%

99.36%

105.01%
-114.70% 90.40%

53.52% 107.97%
NOT CALC. 102.01%

86.77% 105.80%

106.08%
27.57% 73.62% 96.38%

105.99%
106.38%

102.74% 93.54% 100.85%
90.61% 92.17% 100.86%

106.74%

99.32%
66.80% 100.91%
46.04% 93.47% 99.95%

LT: Less Than
NC: Not Calibrated

NOT CALC: Not Calculated
# Instrument Standards outside Control Limits

417
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Single Shell Tank Project

Tank:
Customer ID:

Acid Digestion
Results of the Laboratory Digestion

241-U-110
Core 13 Composite

Check
Standard

Laboratory ID:
Acid Digestion

Laboratory ID:
Arsenic

Laboratory ID:
Mercury

Laboratory ID:
Selenium

Blank

F 1084
Complete

F1083 F0934
106.01% <5.OOE-03 ppm

F1083
95.20%

F1083
100.50%

F1060
<1.OOE-02 ppm

F1084
4.16E-03 ppm

Sample

F1085
9.56

Duplicate
Sample

g/L

F1085
<1.OOE-02 ppm

F1085
6.OOE-03 ppm

F1085
2.77E-03 ppm

F1086
10.04 g/L

F1086
<1. OOE-02 ppm

F1086
5.01E-03 ppm

F1086
2.77E-03 ppm

Spike Of
Sample

F1087
10.29

F1087
88.27%

F1087
95.45%

F1087
79.60%

Check
Standard

g/L

F1088
108.60%

F1088
103.20%

F1088
97.00%



Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT N/A

PROCEDURE/REV LA-505-159/A-0

TECHNOLOGIST J. Worrell

DATE February 22, 1990

TEMPERATURE 68 F

STARTING TIME 0900

ENDING TIME 1515

CHEMIST S. Jones

DESCRIPTION LAB ID

1 Reagent Blank F1084

2 Sample Comp 13 F1085

3 Duplicate Sample Comp 13 F1086

4 Spike Sample Camp 13 F1087

5

6

7

8

9

10

11

CUSTOMER ID: 000013

Acid Digestion

NOTE: Sample is not spiked
prior to digestion. This
procedure provides a sample to
be spiked later with the
appropriate element.

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

N/A

Spike isee note)

SST-102 Rev. I 10/2/90 Interim

419
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WB39939

PROCEDURE/REv LA-505-151/A-0

TECHNOLOGIST J. A. White

DATE April 19, 1990

TEMPERATURE 70F

STARTING TIME 0747

ENDING TIME 1500

CHEMIST S. A. Jones

DESCRIPTION LAB ID

1 Initial LMCS Check Std N/A

2 Digested Std BiClIA F1083

3 Reagent Blank F1084

4 Sample Comp 13 F1085

5 Duplicate Sample Comp 13 F1086

6 Spike Sample Comp 13 F1087

7 Digested Std 82C1 1A F1088

8 LMCS Check Std N/A

9 Sample Comp 05 F0899

10 Duplicate Sample Comp 05 F0900

11 Acid Blank N/A

CUSTOMER ID: 000013

ICP
Acid Digestion

Only data directly related to
the analysis of Core Composite
13 will be included in this
package. No inter-element
corrections were made on this
data.

DESCRIPTION LAB ID
12 Sample 89-043 F0068

13 Duplicate Sample 89-043 F0069

14 Sample 89-044 F0092

15 Duplicate Sample 89-044 F0093

16 LMCS Check Std N/A

17 Sample 89-047 F0140

18 Duplicate Sample 89-047 F0141

19 Sample 89-048 F0164

20 Duplicate Sample 89-048 F0165

21 Sample Comp 08 F0959

22 Duplicate Sample Comp 08 F0960

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 78C11J/1.0 mL 82838F/1.0 mL 77C111/1.0 mL 11.00 mL

Digested LMCS (1) 81Cl1A/5.0 mL 50.00 mL

Digested LMCS (2) 82C1 1 A/5.0 mL 50.00 mL

Spike 34C11CO/5.0 mL 34C11CK/5.0 mL F1085/0.5143 g 50.00 mL

SST-102 Rev. I 10/2/90 Interim

420
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WB39939

PROCEDURE/REV LA-505-151/A-0

TECHNOLOGIST J. A. White

DATE April 19, 1990

TEMPERATURE 70 F

STARTING TIME 0747

ENDING TIME 1500

CHEMIST S. A. Jones

DESCRIPTION LAB ID
1 LMCS Check Std N/A

2 Sample Comp 15 F1037

3 Duplicate Sample Comp 15 F1038

4 Final LMCS Check Std N/A

5

6

7

8

9

10

11

CUSTOMER ID: 000013

ICP
Acid Digestion

Core Composite 13 will be
included in this package.

No inter-element corrections
were made on this data

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 78C11J/1.0 mL 82B38F/1.0 mL 77C111/1.0 mL 11.00 mL

Digested LMCS (1) 81C1 IA/5.0 mL 50.00 mL

Digested LMCS (2) 82CI 1 A/5.0 mL 50.00 mL

Spike 34C11CO/5.0 mL 34C11CK/5.0 mL F1085/0.5143 g 50.00 mL

SST-102 Rev. I 10/2/90 Interim

421



ICP Results RAW DATA SUMMARY

Date Analyzed:
Procedure:
Analyst:

Digestion

Procedure:

Laboratory ID#

Instrument

Starting

LMCS
Standard

April 19, 1990
LA-505-151/A-0

J. A. White
Acid Digestion

LA-505-159/A-0

Acid Standard

F1083

Acid
Digest.

LMCS
Standard

Reagent
BLANK

ppm

Sample
F1085

Wet
Weight
Sample

ug/g

Duplicate
F1086

Wet

Weight

Sample
Duplicate

ug/g

Spike of

Sample Digestion
F1087 F1088

Spike
Recovery

x

LMCS
ACID

Digestion

0.07 LT
-0.01 LT
-0.02 LT
-0.01 LT
0.00 LT

102.12% -0.01 LT
94.43% 0.03
93.46% 0.00 LT

102.58% 0.09
-0.31 LT
-0.03 LT
0.02 LT

99.09% -0.01 LT
-0.01 LT
0.03

91.05% -0.02 LT
99.04% 0.01 LT

-0.01 LT
97.56% 0.02

0.01
-0.05 LT

93.73% 0.00 LT
-0.64 LT
-0.01 LT

93.37% 0.11
82.65% -0.53 LT

-0.35 LT
-0.06 LT

75.18% 0.63
-0.02 LT

94.66% 0.06 LT
100.02% 0.00 LT

0.03
-0.04 LT
-0.33 LT
-0.18 LT
0.02 LT
0.13

-0.02 LT
-2.40 LT
-0.02 LT

93.05% 0.23
-0.04 LT

57262
572
85
49

3
15713

60

6 LT
557
424 LT
676
129
73

6 LT
14141

88

1123
13

217
5703

-63 LT
35

-752 LT
142

7599
201 LT
357 LT
677

5217
35 LT

75809
563
883
76 LT

816
2112
67
28

125
8653

34 LT
1828

134

56255
-103 LT
-56 LT
0 LT

-1 LT
14154

55

-17 LT
512

-1299 LT
458
-26 LT
-22 LT
-25 LT

16036
-59 LT
520
-61 LT
231

5270
-12 LT
-14 LT

-2087 LT
65

6063
-1943 LT
-1622 LT

244
2760

-83 LT
71589

475
706

-179 LT
-1187 LT
-1001 LT

-1 LT
-30 LT
-50 LT

-3682 LT
-44 LT
437
-53 LT

NOT CALC. 100.63% 100.37%
105.91%

115.53% #
103.28% 92.28% 104.16%

98.38%
NOT CALC. 108.36%

134.81% 101.73%
89.32% 100.12%
146.72% 106.89%
15.40% 88.66% 91.75%

235.92% 84.79% 95.51%
85.08% 86.00% 97.27%
100.71% 105.17%

98.92%
NOT CALC. 94.41% 103.46%

89.51% 94.12%
93.18% 106.64%
91.11% 93.39% 106.08%

4138.61% 104.79%
NOT CALC. 92.70% 102.81%

102.27%
85.72% 97.14%

NOT CALC. 77.36% 90.76%
98.98% 92.68% 101.54%

NOT CALC. 115.73% #
73.37% 99.66%

99.36%

105.01%
-114.70% 90.40%
53.52% 107.97%

NOT CALC. 102.01%
86.77% 105.80%

106.08%
27.57% 73.62% 96.38%

105.99%
106.38%

102.74% 93.54% 100.85%
90.61% 92.17% 100.86%

83.72% #
106.74%

99.32%
66.80% 100.91%
46.04% 93.47% 99.95%

# Instrument
422

LT: Less Than
NC: Not Calibrated

NOT CALC: Not Calculated

Standards Outside Control Limits

Closing
LMCS

Standard

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium

Cerium
Chromium

Cobalt

Copper
Europium
Iron
Lanthanum
Lead

Lithium

Magnesium
Manganese

Mercury

Molybdenum

Neodymium

Nickel

Phosphorous

Potassium

Samarium

Selenium
Silicon

Silver

Sodium
Strontium

Sulfur

Tantalum
Thallium
Thorium

Tin

Titanium
Tungsten

Uranium

Vanadium
Zinc

Zirconium

101.95%
103.06%
116.70% #
101.45%
100.97%
107.97%
99.66%
98.75%

104.27%
90.35%
94.27%
98.18%

102.60%
97.48%

100.98%
93.16%

106.44%
103.57%
102.51%
100.79%
103.23%
99.52%
89.72% #
99.75%

108.49%
98.10%

100.49%
106.93%
92.46%

106.91%
99.67%

102.83%
105.75%
98.96%

107.12%
105.52%
98.76%

102.75%
85.06% #

108.97%
101.84%
99.04%

101.51%



ICP Results RAW DATA

Date Analyzed:
Procedure:

Analyst:
Digestion

Procedure:

April 19, 1990
LA-505-151/A-0

J. A. White
Acid Digestion
LA-505-159/A-0

Starting

LMCS
Instrument

Standard

ppm

Acid Digested LMCS Standard

Reagent Blank
Core 13 Composite

Duplicate of Core 13 Composite

Spike of Core 13 Composite
Acid Digested LMCS Standard

Standard

Recovery

LMCS
Acid

Digestion
Standard

ppm

Acid
Digestion
Standard
Recovery

SST-1 SST-2

50.97 101.95%
103.06%

58.35 116.70% #

101.45%

10.10 100.97%
107.97%
99.66%
98.75%

104.27%
90.35%

94.27%
98.18%

102.60%

97.48%
100.98%

93.16%
106.44%

103.57%
102.51%

100.79%

25.81 103.23%

49.76 99.52%
89.72% #
99.75%

54.25 108.49%

98.10%

100.49%

53.47 106.93%

46.23 92.46%

106.91%
99.67%

102.83%

52.88 105.75%
49.48 98.96%

53.56 107.12%
105.52%

98.76%

51.37 102.75%
21.27 85.06% #

108.97%

10.18 101.84%
99.04%

50.76 101.51%

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium

Chromium
Cobalt

Copper

Europium
Iron
Lanthanum

Lead

Lithium
Magnesium
Manganese

Mercury
Molybdenum

Neodymium

Nickel

Phosphorous

Potassium
Samarium

Selenium

Silicon

Silver

Sodium
Strontium

Sulfur

Tantalum
Thallium

Thorium

Tin

Titanium
Tungsten

Uranium
Vanadium

Zinc
Zirconium

Dilution
Factor

A 1)-

10.21
9.44
9.35

10.26

9.91

9.11
9.90

9.76

9.35

9.34
8.27

7.52
7.42
9.47

10.00

9.31

10.00

0.07 LT
-0.01 LT
-0.02 LT
-0.01 LT
0.00 LT

102.12% -0.01 LT
94.43% 0.03
93.46% 0.00 LT

102.58% 0.09
-0.31 LT
-0.03 LT
0.02 LT

99.09% -0.01 LT
-0.01 LT
0.03

91.05% -0.02 LT
99.04% 0.01 LT

-0.01 LT
97.56% 0.02

0.01
-0.05 LT

93.73% 0.00 LT
-0.64 LT
-0.01 LT

93.37% 0.11
82.65% -0.53 LT

-0.35 LT
-0.06 LT

75.18% 0.63
-0.02 LT

94.66% 0.06 LT
100.02% 0.00 LT

0.03
-0.04 LT
-0.33 LT
-0.18 LT
0.02 LT
0.13

-0.02 LT
-2.40 LT
-0.02 LT

93.05% 0.23
-0.04 LT

1.00

Page 1 of 4

F1083
F1084
F1085
F1086
F1087
F 1088

SST-3

Reagent
Blank

ppm

Digestion
Weight
Volume

Sample

Dilution

Three

ppm

54.09

9.75

46.68
53.33

10.31

10.15

9.97
9.88

10.43
9.04
9.43
9.82

10.26

10.10

10.36
10.25
10.08

8.97
9.98

24.53

1.00

10.05

10.69
24.92
10.28

49.38

9.90

1.00

52.87

54.60

1.00 1.00



ICP Results RAW DATA

Digestion
Weight
Volume

Sample Sample

Duplicate
lution Dilution

One Three

ppm ppm

Dilution

Two

ppm

547.20
17.37

1.86
0.87
0.13

150.15
2.56
0.07
5.32

23.47
6.46
4.53
1.71
0.32

135.13
2.47

23.66
0.95
2.07

54.49
-3.46
0.88

-29.50
2.11

72.62
18.82
23.80
12.44
49.85

1.53
724.43

5.38
10.05
2.56

33.99
20.18

2.14
0.85
3.50

194.34
1.66

17.47
3.28

0.01004 g/mL

0.5018 g
50.00 mL

Sample Sample
Duplicate Duplicate

Dilution Dilution
Two One

ppm ppm

564.58
-2.98
-2.69
-0.81
-0.01

142.05
1.20

-0.70
5.14

-41.45
4.60
1.13

-1.79
-0.83

160.94
-1.43
13.62
-1.82
2.31

52.89
-3.75
-0.53

-82.75
-0.60
60.84

-67.53
-50.25
-6.49
27.02
-2.81

718.47
4.77
5.98

-6.07
-54.28
-30.00
-0.69
-1.15
-3.04

-248.50
-2.23
4.39

-3.76

559.24
-1.03 LT
-0.57 LT
0.00 LT

-0.01 LT
148.16

0.55
-0.17 LT
4.20

-13.04 LT
8.70

-0.26 LT
-0.22 LT
-0.25 LT

157.19
-0.60 LT
5.22

-0.61 LT
1.84

51.43
-0.13 LT
-0.14 LT

-20.95 LT
0.65

50.60
-19.50 LT
-16.28 LT

2.45
27.70
-0.84 LT

713.34
4.97
7.09

-1.80 LT
-11.91 LT
-10.05 LT

-0.02 LT
-0.30 LT
-0.51 LT

-36.95 LT
-0.45 LT
3.28

-0.53 LT

101.00 21.00 1.00 101.00 21.00 1.00 101.00 21.00

Page 2 of 4

0.00956 g/mL
0.4778 g
50.00 mL
Sample

Di

Digestion
Weight
Volume

Spike of
Sample

Dilution
Three

ppm

524.07
5.47
0.81
0.47
0.03

138.27
0.57
0.06 LT
3.93
4.06 LT
9.19
1.23
0.70
0.06 LT

134.48
0.84

10.74
0.12
1.39

53.66
-0.60 LT
0.34

-7.19 LT
1.36

62.67
1.92 LT
3.42 LT
6.47

32.20
0.33 LT

704.44
5.11
8.44
0.73 LT
7.80
3.42
0.64
0.26
1.19

82.69
0.33 LT
2.21
1.28

Aluminum
Antimony

Arsenic
Barium

Beryllium

Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead

Lithium
Magnesium

Manganese

Mercury
Molybdenum

Neodymium
Nickel
Phosphorous

Potassium

Samarium

Selenium

Silicon

Silver

Sodium
Strontium

Sulfur

Tantalum
Thallium

Thorium

Tin

Titanium

Tungsten

Uranium

Vanadium
Zinc

Zirconium

0.01029 g/
0.5143 g

50.00 mL
Spike of
Sample

Dilution
Two

ppm

507.09
13.40
-0.58
10.83
0.02

160.79
14.10
9.00

20.40
-30.01
30.54

8.30
9.26

-0.57
218.35

7.16
17.21
9.24

416.09
56.88
-2.46
8.93

-66.75
9.91

116.71
-34.01
-36.47

7.17
42.19

4.89
838.67

14.46
67.98
-0.70

-18.49
-19.12
14.05
9.35

-2.06
-175.80

-0.93
25.48

1.83

mL

Spike of
Sample

Dilution
One

ppm

473.99
14.24
1.02

10.57
0.03

176.36
10.25
10.03
14.91
1.54 LT

19.37
9.83

10.82
0.04 LT

212.56
9.85

20.87
10.65
37.95
57.54
-0.27 LT
9.87
0.47 LT

11.36
118.22

9.41
0.62 LT
9.37

25.60
5.71

827.74
14.97
12.69
3.53
7.30
2.21

10.97
9.90
1.00

60.96
0.32 LT

13.50
5.97

Dilution
Factor



ICP Results RAW DATA

Page 3 of 4

Spike Standard
Recovery LMCS

Acid

Digestion

% ppm

Acid
Digestion
Standard

Recovery

SST-1 SST-2

Ending
LMCS

Standard
Standard

Recovery

Spike
Standard

LMCS

Spike
Standard

10

Book

ppm #
added 34C11C0

34C11CKSST-3

100.63%
10.59

92.28% 10.42

54.29

88.66%
84.79%
86.00%

10.17
10.01
10.69
9.18
9.55
9.73

10.52

94.41% 10.35

93.39% 10.61
10.48

92.70% 10.28

77.36% 9.08
92.68% 10.15

ALuminum
Antimony

Arsenic
Barium

BeryLlium

Bismuth
Boron
Cadmium
Calcium

Cerium
Chromium

Cobalt
Copper

Europium
Iron
Lanthanum
Lead
Li th i um

Magnesium
Manganese

Mercury
Molybdenum

Neodymium
Nickel

Phosphorous
Potassium
Samarium

Selenium
Silicon

Silver

Sodium
Strontium
Sulfur

Tantalum

Thallium

Thorium

Tin

Titanium

Tungsten

Uranium

Vanadium
Zinc

Zirconium

73.62%

93.54%
92.17%

50.43

9.89

47.15
53.43

NOT CALC.

103.28%

NOT CALC.

134.81%

89.32%
146.72%

15.40%

235.92%
85.08%

100.71%

NOT CALC.
89.51%

93.18%
91.11%

4138.61%

NOT CALC.

85.72%
NOT CALC.

98.98%

NOT CALC.

73.37%

-114.70%

53.52%
NOT CALC.

86.77%

53.29

53.48

10.09
93.47%

50.18 100.37%
105.91%

57.77 115.53% #
104.16%

9.84 98.38%
108.36%
101.73%
100.12%
106.89%
91.75%
95.51%

97.27%
105.17%
98.92%

103.46%
94.12%

106.64%
106.08%
104.79%
102.81%

25.57 102.27%
48.57 97.14%

90.76%
101.54%

57.86 115.73% #
99.66%
99.36%

52.51 105.01%
45.20 90.40%

107.97%
102.01%
105.80%

53.04 106.08%
48.19 96.38%
53.00 105.99%

106.38%
100.85%

50.43 100.86%

20.93 83.72% #
106.74%

9.93 99.32%
100.91%

49.98 99.95%

1.00 1.00 1.00

10.06

9.23

8.87
8.56
8.60

9.44

9.34

9.27

7.74
9.27

24.91

25.50
10.58

9.94

10.80

27.57%

102.74%
90.61%

66.80%
46.04%

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00

9.95

10.00
10.00

10.00
9.98

7.33

9.35
9.23

5.01

9.33

10.00Di Lution
Factor



ICP Results

SST-1 SST-2

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00

10.00
10.00
10.00

10.00
10.00

25.00

LMCS LMCS
Standards Standard

Values IDs

Book

ppm #
SST-3 78C11J

82B38F
77C111

50.00

50.00

10.00
50.10

10.00

50.10
50.10

Aluminum
Antimony

Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmi um
Calcium
Cerium

Chromium
Cobalt
Copper
Europium

Iron
Lanthanum
Lead

Li th i um
Magnesium

Manganese

Mercury

Molybdenum
Neodymium

Nickel
Phosphorous
Potassium
Samarium

Selenium
Silicon

Silver

Sodium
Strontium

Sulfur
Tantalum

Thallium

Thorium
Tin
Titanium

Tungsten

Uranium

Vanadium

Zinc
Zirconium

25.00
10.00

50.00
50.10

50.10

10.00

25.00
50.00

50.00

50.00
50.00

50.00
50.00
50.00

50.00
25.00

10.00

50.00

RAW DATA
Page 4 of 4

ACID
DIGESTION

LMCS
STANDARD

VALUES

ppm
in

Sample

ACID
DIGEST.

LMCS

IDs
Book

81C11A
82C1 1A

10.00

10.00

100.00

100.00

100.00
100.00
100.00
100.00
100.00
100.90
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00

99.80
100.00
100.00
100.00
100.00

100.00

100.00
100.00

99.50

100.00
100.10

100.00
99.80

10.00Dilution

Factor
A n /-



ICP Calibration April 19, 1990

19-Apr-90 07:39:21

Condition Valu

VACUUM
S PTEMP
MAINS
--1000V
CTEMP
+5V
+12V
-12V
+24V
--100 V
+ 5VS0
+15VSO
-1 5V90

Min

16.74
38.70
235.R
-10072
23.65
5.160
12.14
-12.2
23.16
-i00
5.150
15.14
-15.2

7.000
37.00
220.0
-1010
19.00
4.750
11.70
-12.3
2 2. 50
-101
4.750
14.70
-15.3

Position Calibr.ationi in Progress
SLIT PM ALPHA PETA
POS'N SLIT SLIT

Previous data :
INSTR 0.00000 586.483 1.00096 -0.3843
Currornt data :
INSTR 0.00000 587.525 1.00102 0.31641
START THE PLASMA NOW, PLEASE.19-Apr-90

ALPHA BETA
LAMYDAI LAMBDAl

1.00009 -0.0675

1.00009 -0.0667
07:47:14

ALPHA 14ETA
LAMBDA2 LAMBDA2

0.00000 0.00000

0.00000 0.00000

/ MAx

/
/
/
/
/
/
/
/
/
/
/
/
/

50.00
39.00
247.0
-9 C) 0
35.00
5.250
12.30
-11.7
26.50
-99.0
5.250
15.30
-14.7
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: SST0
: SST

1990

19-Apr-90 02:12:00

NAME

Sample name
Programme

NAME

LI
V,
NA

: SSTI
: SST

MV INT

417.24
13.63
60.13

Samplv name
Programme

19-Apr-90 08:16:04

RSDI

1 .20
0.90
1.10

: S T2
: SST 19-Apr-90 02:18:03

S0aivple niame

Progrimmle

MV INT

2.02
0.38
1.10
4.06
0.70
3.93
4.65
2.38
0.49
5.47
1.49
0.26
3.01
4.24
1.67
0.36
0.27
4.07
0.46
0.78
4.63
1.71
5.87
3.48
1.28
3.43
5.25
1.77
3.37

15.51
5.63
3.77
0.75
3.80
4.43
1.10
1.25
3.63
1.38
5.31
4.42
2.42
4.76

RF,

0.96
1.41
1.16
1.19
0.99
1.41
1 .82
1.48
0.82
1.21
3.91
0.58
1.11
1.30
1.92.
0.4B
0.94
0.98
0.77
0.84
0.23
0.90
0.99
1.25
2.59
0.69
1.20
0.54
1 .05
1.25
1.34
1.02
1 . 0
1.41
1.33
1.05
3.05
1.19
1.82
1.19
1 . 1 8
0.91
1.07
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MV INT

278.36
483.17
321 .93
391.86
67.99
5.62

94 .95
123.57
418.22
26 9 .40
157.96
443.38
491. 83
166.57
614.54

: 5T3
: 5T

MV INT

21.20
656.56
769.40
294.93

61.19
77.63
40.45

124.10
435.43

64.46
152.16

1990

0.20
0.26
0.52
0.23
2.9 7
0.30
0.39
0.44
0. 2E
0.50
0.48
0.51
0.29
0.26
0.39

19-Apr-90 09:20:44

Rsn

0.57
0.52
0.79
0.47
1.41
0 .49
0. 07
0.63
0 . 60
0.68
0.53

Sample name
Pr ogramme

NAME

SF4
AS

PB T

SE
TL
T H
SN
U

Sample nare
Pro9ramme

NAME

CE
EU
LA
NU
c M

: SST4
: SST

MV INT

7.16
122.50
102.90

4.96
51.55
43 .76
13.178

2n7. 10
12.39

19-Apr-90 09:22:54

RSD

1.20
1.01
1.013
1.03
0.613
1.40
1.01
0.91
0.65

SST

MV INT

15.66
442.41

5.53
16.65

19-Apr-90 08:25:27

RSD

0.413
0.60
0.60
0.23
A .11

NAME

P A
b E
C V
CA

CR
CO
CU

MG
MN
NI 1
Afl

1 I
ZN

Sample rnim
Programme

NAME

AL
B
HG
MO
P311
Si

TA
TI
w
ZR
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Programme name SST

Curve Min Int Max Int

CRVI 1.9228 22.261

Name Number Int.
(X)

!S TO 0 2.0240
SST3 0 21.201

Pruoramme name SST

Curve Min Int Max Int

CRV1 0.3572 7.5166

Name Number Int.
(X)

SST0 0 0.3760
SST4 0 7.1587

Programme name SST

Curve Min Int Max Int

CRV1 1.0472 128.63

Name Number Int.
(X)

SST0 0 1.1023
SST4 0 122.50

Programme name SST

Curve Min Int Max Int

CRV1 3.8602 292.27

Channel name

CO

-0.527706E+01

Conc True
(Y) (Y)

0.0000 0.0000
50.000 50.000

AL Polynomial type : CC

Curve Coefficients
C. C2

0.260724E+01

Cale Cone X Error Curv
Cone Error

-0.000 -0.000 CRV1
50.000 0.0000 0.0000 CRV1

Channel name ; SBI Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.554354E+01 0.147435E+02

Cone True Cale Conc Error Curv
(Y) (Y) Cone Error

0.0000 0.0000 0.0000 0.0000 CRV1
100.00 100.00 100.00 0.0000 0.0000 CRVI

Channel name

CO

-0.900003E+00

Cone True
(Y) (Y)

0.0000 0.0000
100.00 100.00

AS Polynomial type : CC

Curve Coefficients
Cl C2

0.823710E+00

Caic' Cone X Error Curv
Conc Error

-0.000 -0.000 CRVI
100.00 0.0000 0.0000 CRVl

Channel name : BA Polynomial type : CC

Curve Coefficients
Co CI C2

-0.296277E+00 0.729147E-01

Cd

C11

C3

C3
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Corte
(Y)

0.0000
20.000

True Calc Conc X Error
(Y) Cone Error

0.0000 0.0000 0.0000
20.000 20.000 0.0000 0.0000

Programme name SST

Curve Min Int Max Int

CRVI 0.6697 507.33

Name Number Int.
(X)

S IT0 0 0.7050
ST2 0 483.17

Programme name: SST

Curve Min Int Max Int

CRV1

Name

SSTO
S ST 4

3.7316

N u mb e r

0
0

108.05

Int.
(X)

3.9280
102.90

Channel name : PE

CO

-O.292248E-01 0.4

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name BI

CO

-0.396876E+01 0.1

Corc True Ca
(Y) (Y) Co

0.0000 0.0000 0.
100.00 100.00 10

I Polynomial type : CC

Curve Coefficient,
Cl C2

14536E-01

lr Conr X Error Curv
nc Error

0000 0.0000 CRVI
.000 0.0000 0.0000 CRVI

C3

0

Polynomial type : CC

Curve Coefficients
C 1

01038E+01

ic Conc
nc Error

0000 0.0000
0.00 0.0000

C3

X Error Curve

CRVI
0.0000 CRVI

Programme riame

Curve Min Int

CRV1 4.416G

Name Number

SSTO 0
SST3 0

SST

Max Int

689.39

Int.
(X)

4.6490
656.56

Programme name : SST

Channel name

CO

-0.356566E+00

Corc True
(Y) (Y)

0.0000 0.0000
50.000 50.000

Channel name

B Polynomial typp : CC

Curve Coefficients
C1 C2

0.76&975E-01

CaC Cone X Error Curv
Cone Error

0.0000 0.0000 CRVI
50.000 -0.000 -0.000 CRVl

CD

C'3

e

Polynomial type : CC

N am iP

SST0
.)ST2

Number

0
0

Ik.
(X)

4.0633
278.36

Curve

CRVYI.
CRVI
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C ur ve

C RV .

N -A m

GSTO
SST2

Min Int

2.2588

Number

0
0

Max Int

338.03

Int.
(x)

2.3777
321.93

Pro3ramme name : SST

Curve Min Int Ma:< Int

C RV1

Name

SSTO
SST 2

0.4645

N u mbt-.er

0
0

411.45

Int.
(X)

0.4890
391 .86

CO

-0.148813E+00

Conc True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Channel name

CO

-0.249891E-01

Corc True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Curve Coefficients
C1 C2

0.625878E-01

Calc Conc % Error Curve
Conc Error

0.0000 0.0000 CRVI
20.000 0.0000 0.0000 CRVI

CA Polynomial type : CC

Curve Coefficients
C1 C2

0.511025E-01

Cac Conc % Error Curv
Cone Error

0.0000 0.0000 CRVy
20.000 0.0000 0.0000 CRV1

Pro.ramme rime

Curve Min Int

CRVI 5.1981

Name Number

SSIO 0
SSIS 0

SST

Max Int

16. 440

Int.
(X)

5.4717
15. 657

Pro3ramme name : SST

Curve Mir, Int Max Int

CRV1 1.4123 71.394

Namc. Number Int.
(X )

SSTO 0 1.4867
c'- r n '

Channel name : CE Polynomial type : CC

Curve Coefficients
CO C C2

-0.107442E+02 0.196361E+-'01

Corc True Cabr Cnrc 7 Error Curve
(Y) (Y) Conc Error

0.0000 0.0000 0.0000 0.0000 CRVi
20.000 20,000 20.000 -0.000 -0.000 CRV1

Channel name : CR Polynomial type : CC

Curve Coefficients
CO C1 C2

-0.447064E+00 0.300716E+00

Cone True Ca1c Cone % Error Curve
(Y) (Y) Conc Error

0.0000 0.0000 0.0000 0.0000 CRYV

C3

C;

CCI

C:3
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Programme niamp SST

Curve Min Int Max Int

CRVI 0.2492 5.8975

N.)me Number Int.

SST0 0 0.2623
SST2 0 5.6167

Pro3ramme name :SST

Cu r ve

CRV1

Name

SSTO
GST2

Min Int Max Int

2.8560

Number

0
0

99.693

Int.
(X)

3.0063
94.946

Chrnel name :

CO

-0.979091E+00

Core True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Channel name :

CO

-0.653979E+00

Can Tr oc-
(Y> (Y)

0.0000 0.0000
20.000 20.000

CO polynnmial type : CC

Curve Coefficients
CI C2

0.373529E+01

Calc Corc X Error Curve
Cone Error

0.0000 0.0000 CRV1
20.000 -0.000 -0.000 CRVI

Polynomial type : CC

Curve Coefficients
C1

0.217534E+00

CaIc Cocr, c
Tonc Error

0.0000 0.0000
20.000 -0.000

C2

% Error Curve

CRV*L
-0.000 CRVI

Programme riame

Curve Min Int

CRV1 4.0261

Name Number

SST0 0
SST5 0

SST

M.x Int

464.53

Irt.
(X)

4.2380
442.41

Channel name : EU Polynomial type : CC

Curve Coefficients
CO C1 C2

-0.193441E+00 0.456443E-01

Conc True Cale Conc % Error C'urve
(Y) (Y) Conc Error

0.0000 0.0000 0.0000 0.0000 CRV1
20.000 20.000 20.000 0.0000 0.0000 CRV1

Programme name : SST Channel name : FE Polynomial type : CC

Min Int Max Int

1.5878 129.75

Curve Coefficients
CO CI C2

-0.274221E+00 0.164073E+00

C.3

C 3

C3

Curve

CRV1

C3
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Name Num ber Int.
(X)

SSTO 0 1.6713
SST2 0 123.57

Cone True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Cale Conc
Cone Error

-0.000 -0.000
20.000 0.0000

X Error Curve

CRV
0.0000 CRV1

Proqramme nam: SST

Curve Min Int Max Int

CRv1 0.3420 5.8083

Name Number Int.
(X)

SSTO 0 0.3600
SS15 0 5.5317

Programme name :SST

Uirve hin Int 0a,, It t

C1WV1 0.2530 5.2094

Name Nu mber tnt.
(X)

SSTO 0 0.2663
SST4 0 4.9613

Channel. name : LA Polynomial type : CC

Curve Coefficients
CO CI C2

-0.139220E+01 0.3BG723E+01

Cone True Calc Conc % Error Curve
(Y) (Y) Cone Error

0.0000 0.0000 0.0000 0.0000 CRV1
20.000 20.000 20.000 0.0000 0.0000 1RVI

Channel name : PB Polynomial type : CC

Curve Coefficients
CO CI C2

-0.567270E+01 0.21293E+ 02

Conc True Calc Conc % Error Curve
(Y) (Y) Cunc Error

0.0000 0.0000 -0.000 -0.000 CUPI
100.00 100.00 100.00 0.0000 0.0000 CRUl

Programme nime : SST

Cu rve Min Int Max Int

C Vl :3.8693 438.10

Name Number Int.
(X)

SST0 0 4.0730
S'3T1 0 417.24

Programme name : SST

Channel rame

CO

-0.492900E+00

Cone True
(Y) (Y)

0.0000 0.0000
50.000 50.000

Channel name

: .1 Polynomiril. type : CC

Curve Couff ic ien 
C1 C2

0.121017E+00

C;11c Conc % Error Curv
Conc Error

-0.000 -0.000 CRVI
50.000 0.0000 0.0000 CRV1

: MG Polynomial type : CC

C 3

C:3
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Co

-0.217983E-01

Cone True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Curve Coefficients
C. C2

0.478733E-Ol

Cale Conc % Error Curve
Conc Error

-0.000 -0.000 CRVI
20.000 -0.000 -0.000 CRVI

Programme racme SST

Curve Min irt Max Int

Crvi 0.7313 202.87

Nme Number fet.
(X)

SGT0 0 0.7777
SS12 0 269.40

Programme name SST

Curve Min Int Max Int

CRV1 4.3982 807.87

Name Number fnt.
(X)

SSTO 0 4.6297
SST3 0 769.40

Prov3ramme name

Curve Min Int

CRVI 1.G201

Name Number

GST0 0

SST

Max Irt

309.67

Int.
(X)

1.7053

Channel name : MN

CO

-0.579004E-01 0.7

Cone True Ca
(Y) (Y) Cor

0.0000 0.0000 0.
20.000 20.000 20

Channel name HG

CD

--0.302682E+00 0.G'

Conc True CaI
(Y) (Y) CO

0.0000 0.0000 -0
50.000 50.000 50

Channel nam : MU)

CO

-0.290791E+00 0.1

Cone True Ca
(Y) (,) Car

0.0000 0.0000 -.0

Polynomial type : CC

urve Coefficients
C1 C2

44540E-01.

Lc Cone X Error Curv
nC Error

0000 0.0000 CRI'.1
.000 0.0000 0.0000 CRV1

Polynomial type : CC

.urve Coefficients
C] C2

537BBE-01

LC Cane % Error Curv
nc Error

.000 -0.000 CRVI

.000 0.0000 0.0000 CRVI

Polynomial type : CC

Curve Coefficients
C] C2

705119C+00

1c Cor, c Error Curv
nc Error

.000 -0.000 CRV1

Curve

CRV 1

N ame

SSTO
SST2

Min Int

0.4326

Number

0
0

Max Irt

439.14

fnt.
(X)

0.4553
418.22

C3

C 3

435

0

r Q T 1) A Qj -111 111:11 -ali 111'11 min instri ri oririri r1 rir1rnri I-111 *

e

e



ICP Calibration April 19, 1990

Progrramme name : SST

Curve Min Int Max Int

CRV1 5.5790 17.479

Name Number Int.

SSTO 0 5.8727
SST5 0 16.646

Charine1 name : NI Polynomial type : CC

Curve Coefficients
CO C1 C2

-0.109022E+02 0.185644E+01

Cone True Calc Can % Error Curve
(Y) (Y) Conc Error

0.0000 0.0000 0.0000 0.0000 CRIV
20.000 20.000 20.000 0.0000 0.0000 CR1

Programme name SST

Curve Min Int Max Int

CRVI 3.3022 165.86

Name Number Int.
(X)

SGIO 0 3.4760
S ST2 0 157.96

Programme name :SST

Curve Min Int M.x Int

cRV1 1.2138 64.234

Nime Number Int.
(X)

SST0 0 1.2777
SST3 0 61.175

ChannPl. name : NI

CO

-0.450011E+00 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name P

CO

-0.106655E+01 0.8

Conc True Ca
(Y) (Y) Co

0.0000 0.0000 0.
50.000 50.000 50

Polynomial type : CC

Curve Coefficients
C1 C2

29462E+00

Ic% C onc % Error Curv
nc Errnr

0000 0.0000 cRV1
.000 -0.000 -0.000 CRVI

Polynomial type : CC

Cuirve Coefficients
CI C2

34761E+00

le Cone X Error Curv
rc Error

0000 0.0000 CRVI
.000 -0.000 -0.000 CRVI

Programmu name : SST

Curve Min Int Max Int

CRVI 3.2604 14.309

Charrnel name : K Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.168307E+02 0.490405E+01

C3

C3

436
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Cone True
(Y) (Y)

0.0000 0.0000
50.000 50.000

Cale
Cone

0.0000
50.000

Cone
Er r or

0.0000
0.0000

X Error Curve

CRVi.
0.0000 CR01

Programme name SST

Curve Min mnt Max Int

CRV1 4.9904 14.337

Name Number Irnt.
(X)

BSTO 0 5.2530
5ST5 0 13.654

Programme name :91

Curve Min Int Max Int

CRVI

Name

SSTO
SST4

1.6625

Number

0
0

54.131

Int.
(X)

1.7710
51 .553

Channel name : SM

C
Co

-0.125057E+02 0.23

Cone True Cal
( Y ) (Y) Co

0.0000 0.0000 --0.
20.000 20.000 20.

Chatnel name : SE

CO

-0.355749E+0i 0.2

Cone True Ca)
(Y) (Y) Cor

0.0000 0.0000 -0.
100.00 100.00 1W

Polynomial type : CC

urve Coefficients
Cl C2

13067F+01

.e Cone X Error Curv
c Error

.000 -0.000 CRV1

.000 0.0000 0.0000 CRV1

Polynomial type : CC

:urve Coefficients
Cl

)0874E+01

Ic Cone
ne Error

.000 --0.000
).00 0.0000

C2

X Error Curve

CRV1
0.0000 CRV1

Programme name

Curve Min Int

CRVl 3.2028

Name Number

SST0 0
SST3 0

SST

Max Int

81.07

Int.
(X)

3.3713
77.625

Channel name : SI Polynan;ial type : CC

Curve Coefficients
CO CI C2

-0.227014E+01 0.67334E+00

Cone True Calc Cone % Error Curve
(Y) (Y) Conc Error

0.0000 0.0000 0.0000 0.0000 CRV1
50.000 50.000 50.000 0.0000 0.0000 CR01

Programme namc : SST Channel name : AG Polynomial type : CC

N ace

S STO
SS71

Number

0
0

Int
(X)

3.4320
13.628

C3

C3
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CO

-0.725194E+00

Cone True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Curve Coefficients
C1 C2

0.467435E-01

Calc Cone X Error Curve
Conc Error

-0.000 -0.000 CRVL
20.000 0.0000 0.0000 CRV1

Programme n-ame : SST

Curve Min Int Max Int

CRVI 5.3441 63..140

Name Number Int.
(X)

SGTO 0 5.6253
SS71 0 60.134

Programme name : oST

Curve Min Int Max In t

CRV1 3.A02 516.42

Name Number Int.
(X)

SSTO 0 3.7687
S0T 2 0 1.31

PT-iramm namv : SST

Curve Mir, Int Max Tnt

CRV1 0.7166 42.473

Name Njmber Int.
(X)

SSTO 0 0. 7543
C; ra 13 Af AE.1

Channel name : NA P'lynomi il type : CC

Curve Coefficients
CO C1 C 2

-0.516007E+01 0.917291E+00

ConiC True Ca Conc X Error Curve
(Y) (Y) Cone Error

0.0000 C.0000 0.0100 0.0000 CRV1
50.000 50.000 50.000 0.0000 0.0000 CRVI

Channel name : SR Polynomial type : CC

Curv e CoefficientT
CO Ci C2

-0. 15 A4-433E+00 0. 4iW)7q-.11.-0L

Conc True V--al ? C-ric Error Cu rv
(Y) (Y) C-nc Error

0.0000 0.0000 0.0000 0.0000 CRVl.
1.)r- 20.000 :0.000 -0.000 -0.000 IAJ I

Channe). name : S Polynomial type : CC

Curve Coeff icient-;
CO CI C2

-0.950130E+00 0.125956E+01

Conc Tr ue Calc: CanEc X Error Curve
(Y) (Y) Conc Error

0.0000 0.0000 0.0000 0.0000 CRVl

Curve

C RV I

Name

SSTO
SST2

Min Int

14.739

Number

0
0

Max It t

465.55

Int.
fX)

15.514
443.3B

C 3

C 3

C3

C3
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- v~ v 'tKyx

Programnie rime : SST

C'.trvr, Min Int Max Int

CRVI 3.6113 130.30

Name Number Int.
(X)

SSTO 0 3.8013
SST3 0 124.10

Programme name : SST

Curve Min Int Max Int

CRVI

Name

SST0
SST4

4 .212'9

Number

0
0

Pro9ramme name

Curve Min Int

CRV1 1.0418

Name Number

GGT0 0
SST4 0

45.944

Int.
(X)

4.4347
43. 756

: ST

Max Int

14.465

Int.
(X)

1.0967
13.777

Channel name : TA

CO

-0.15799rE+01 0.4

Conc True C!4
(Y) (Y) Car

0.0000 0.0000 0.(
50.000 50.000 30

ChannPI nane . TL

CO

-0.112779E+02 0.2

Conc True Ca
(Y) (Y) Coi

0.0000 0.0000 -0
100.00 100.00 10

Channel name : TH

COC

-0.864879E+01 0.7

Conc True Ca
(Y) (Y) Car

0.0000 0.0000 0.
100.00 100.00 10

Polynomial type : CC

Curve Coefficients
CI C 2

15634E+00

Ic Conc X Error Curv
nc Error

1000 0.0000 CRVI
.000 -0.000 -0.000 CRV1

2 Polynomial type : CC

wurve Coefficients
CI C2

54313E+01

lc Corc % Error Curv
nc Error

.000 -0.000 CRVI
1.00 0.0000 0.0000 CRV1

Polynorrmial type : CC

Curve Coefficients
C1 C2

06 44E+01

Ic Conc % Error Curv
nc Error

0000 0.0000 CRV1
0.00 0.0000 0.0000 CRV1

Programme name : SST

Curve Min Int Max Int

CRV1 1.1919 2A8.95

Channel name : SN ralynamial type : CC

Curve Coefficients
CO Cl C2

-0.531989E400 0.424008E+00

C3

C3

P

e

C3
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ICP Calibration April 19, 1990

Name Number Int. Cope
(X) (Y)

SST0 0
SST4 0

Programme name SST

Curve Min Int Max Int

CRV1 3.4453 457.20

Name Numbpr Int.
(X)

SSTO 0 3.6267
SST3 0 435.43

Programme name SST

Curve Min Int Max Int

CRV1 1.3075 G7.67@

Name Number Int.
(X)

StT0 0 1.3763
SST3 0 64.455

Programme name SST

Curve Min Int Max Int

CRV1 5.0432 13.014

Name Number Int.
(X)

SSTO 0 5.3087
SST4 0 12.394

Programme name SST

Trie Cale Conc X Error Curve
(Y) Cont: Error

0.0000 -0.000 -0.000
100.00 100.00 0.0000

Channel name : TI

CO

--0.41994BE+00 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
50.000 50.000 50

Channel nrime : W

CO

-0.109096E+01 0.7

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
50.000 50.000 50

Channel name : U

CO

-0.749247E+02 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
100.00 100.00 10

Channel name : V1

CRVI
0.0000 CRVI

Polynomial type : CC

Curve Coefficients
Cl C2

15795E+00

le Cone % Error Curv
noC Error

0000 0.0000 CRV1
.000 -0.000 -0.000 CRV1

Polynomial type : CC

Curve Coefficients
Cl C2

92657E+00

le Cone X Error Curv
ne Error

0000 0.0000 CRV.
.000 -0.000 -0.000 CRVI

C 3

e

Polynomial type CC

Curve Coefficients
Cl C2

41137E+02

le Conr X Error Curv
ne Error

0000 0.0000 CRV.
0.00 0.0000 0.0000 CRVI

Polynomial type : CC

1.2547 0.0000
237.10 100.00

(:3

C3

440

e

e



ICP Calibration April 19, 1990

Curve

CRV1

Name

SST0
S172

Min Int

4.1949

Number

0
0

Max Int

I1/4.90

Int
(X)

4.4157
166.57

Programme name : SST

Cu.rve Min Int Max Irt

C IV1 2.2965 645.27

Name Number Int.
(,X)

!;ST0 0 2.4173
SST2 0 614.54

CO

-0.544610E+00

Cone True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Channel name

CO

-0.709814E-01

Coric True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Curve Coefficients
C) C2

0.123336E+00

Calc Conc % Error Curve
Conc Error

-0.000 -0.000 CRVI
20.000 -0.000 -0.000 CRVI

ZN Polynomial type : CC

Curve CoefficienLs
CI C2

0.32G729E-01

Calf: Conc Error Curv
Cane Error

0.0000 A.0000 CRV
20.000 -0.000 -0.000 CRVY

e

Programme name : SST

Curve Min Int Max Int

CRVY 4.5261 159.77

Name Number Int.
(X)

SSTO 0 4.7643
SST3 0 152.16

Channel name : ZR Polynomial type : CC

Curve Coefficients
CO CI C2

-0.1&1619E+01 0.339226E+00

Conc True Cale Cone % Error Curve
(Y) (Y) Cone Error

0.0000 0.0000 0.0000 0.0000 CRV.
50.000 50.000 50.000 -0.000 --0.000 CRY1

C3

C 3

C3
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ICP Data Report - Acid Blank - (File 1)

Sample name
Progr a mime

NAME M

Al
Sb

Ba

Bi
B
Cd
Ca

Cr
Co
Cu
Eu
F e
L a
Pb
Li
Mg3
Mn
Hg
Mo
Nd
Ni
P
K
Sm

Si
9

Ag
N a
Sr
S
Ta
Ti
Th
Sri
Ti

V
Z n
Zr

: HNO3
: SST

V INT CONCEN

1.95
0.37
1.07
3.85
0.69
3.76
4.49
2.28
0.48
5.20
1.29
0.26
2.88
4.02
1.60
0.35
0.26
4.01
0.44
0.75
3.89
1.64
5.38
3.33
1.27
3.27
4.99
1.70
3.23

14.76
5.35
3.62
0.72
3.63
4.16
1.05
1.21
3.46
1.30
5.04
4.16
2.34
4.59

-0.199
-0.039
--0.031.

(-0.015
-0.001
-0. 167
-0.013
-0.006
-0.000
-0.534

(-0.058
0.000

-0.028
(-0.010
-0.012
-0.032
-0.043
-0.007
-0.001
-0.002

<-0.049
-0.012

(-0.906
-0.020
-0.004
-0.775
--0.623
-0.139
-0.092
-0.035
-0.253
-0.006
-0.044
-0.073

(-0.701
-0.376
-0.018
-0.020

(-0.059
-3.735

(-0.031
-0.003
-0.058

19-Apr-90 08:44:13

RSD

-21.62
-57. 28
-35.43
-13.46
-22.94

-9. 26
-14.113
-3.54

-3).80
-14.27

-b .90

-14.78
-11.14
-22.18
-18.33

-144.34
-68.58
-18.92
-13 .86
-7.27

-21 .56
-8.91

-11 .69
-531.46
-14.72
-14.98
-26.84
-17.41
-15.27
--15.2:3
-14.57

-1.67
-14.82
-13.24
-21.29
-20.97
-13.00
-20.24
-13.04
-11.46
-39.44
-14.1 5
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ICP Data Report - LMCS Check Standard 78C11J - (File 2)

Siimple rame
Sample code 1
Simple code 2
pr mm q I, a i I

NAME

Al
Sb
As

CaC o

Cr
Co
Cu
Eu
Fe
L.a
Pb
Li
Mg
hn
H,3

Mo
Nd
NiNiP
K
Sm
Se
Si
A,:)
Na
Sr
5
T a
T1
Th
Sri
Ti

U

Z r;
Zr

78CII
sliT 1
D I RECT
s ST 19-Apr-90 00:40:34

MV INT CONCEN

2.02
1.08
1.17

143.20
0.72
3.92

134.59
160.15
204.52

10.07
32.B4

2.89
50.17

4.60
63.21
0.37
0.27

89.66
214 .
136.15

3.95
1.75

10.71
80.53

1.35
8.43
5.01
3.40
3 .31

14.91
32.79

254.70
0.91
3.70
4.39
1.09

117.72
3.49
1.60
5.39
4.28

305.53
4.65

-0.013
10.306

0. 057
10.145
0.001

--0.009
9.966
9.875

10.427
9.035
9.427
9.018

10.260
0.016

10.098
0.048
0.02B

10.357
10.251
10.079

(-0.044
0.008
8.972
9.975
0.061

24.525
-0.575
3.272

-0.040
-0.028
24. 917
10.283
0.200

-0.043
-0.106
-0.053
49.30
-0.016
0.175
1.077

-0.017
9.904

-0.038

- a3.95
1.08

24 .65
0.69

30.70
-390.64

0.37
0.17
0.74
0.59
0.43
0.57
0.51

11.83
0.40

20.40
43.30
0.50
0.47
0.34

-7.94
48.40
2.24
0.19

36.28
0.30

-22.70
0.48

-45.96
-26.79

0.33
0.68
f. 19

-44.43
-120.90
-167.03

0.22
-24.97

7.3a
66.40

-33.23
0.18

-36.27
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ICP Data Report - LMCS Check Standard 82B38F - (File 3)

Sample name
Sample cgde 1
Sample code 2
Progr-amme

NAME

Al
Sb
As

Be
BC
B
C 0

Ce
Cr
Co
Cu
Eu
F v

Pb
Li
M g
K n
Hg
Mo
Nd
Ni
P

Sm
Se
Si
A
Na
Sr
S

T1
Th
!;n
T i
w
U
v
7n
Zr

82B38F
SST2
DIRECT
SST

MV INT CONCEN

3.67
0.42
2.98
4.30
0.74

57 .46
5.40
2.48
0.73
5.75
1.68
0.28
4.10

217.80
2.08

12.43
2.77
4.43
0.59
0.91
4.56
1.83
6.12
3.69
1.65
3.40
9.47
1.93
4.21

244.24
5.66
3.95
0.67
4.22
6.75
7.80
1.44
4.14
1.42
9.18
6.31
2.69
5.15

4.283
0.659
1.548
0.017
0.001

54.091
0.058
0.007
0.012
0.550
0.058
0.062
0.238
9.748
0.067

)46.675
53.326
0.044
0.006
0.010

-0.005
0.022
0.465
0.027
0.308

-0. 167
10.049
0.319
0.563

10.691
0.036
0.008
0.140
0.173
5.681

52.868
0.0B0
0.059
0.036

54.596
0.233
0.009
0.132

19-Apr-90 0B:52:57

rSD

1.52
5.63
2.05

14 .23
27.77?
0.47
3.39

10.95
1 .25

14.46
5.97
6.00
1.78
0.28
27.96
0.17
0.33

19.70
0.74
2.54

-52.91
7.87
22.94
19.97
7.52

-32 .75
0.83
5.03
3.60
0.28

89. 17
12.55
11. .23
9.35
1.93
0.36
3.4'1
6.67

72.86
1.19
1.69
9.21
7 .08

\0 -)f
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ICP Data Report - LMCS Check Standard 77C11I - (File 4)

Sample name:
Sample code 1 :
Sample code 2 :
Programme

NAME MV INT

Al
Sb
As
Ba
Be
Di
B
Cd
Ca
Cv
Cr
Co
Cu
Eu
E a
L a
P b
L i
M 9
Mrn

H-3
Mo
Nd
Ni
P
K
S m
Se
Si
A
N a
S r

a
I-'
1

Th
Sn
Ii
U
u

Zn
Zr

21.57
0.46

71.94
4.29

244.28
4.89
5.42
2.61
0.75
5.51
1.50
0.29
3.27
4.27
1.95
0.37
0.28
4.13
0.52
1.04

399.37
293.51

5.79
7.41

66.26
3.40
5.31

28.39
72.02
22.2B
5.78
3.87

42.73
122.84
25.50

1.22
1.71

447.29
28.21

6.19
86.99
3.56

154.39

77C11 I
SST3
DIRECT
SST

CONCEN

50.973
1.263

58.350
0.017

10.097
0.971
0.059
0.015
0.013
0.073
0.005
0.115
0.058
0.002
0.046
0.027
0.390
0.007
0.003
0.019
25.808
49.758
-0. 158
0.510

)54.245
-0.132
0.147

53.466
46.228
0.316
0.146
0.004

)52.876
49.478
3.560
0.983
0.193

51.373
21.266
12.420
10.184
0.037

50.756

19-Apr-90 09:02:22

RSD1

0.24
5.26
0.32

10.32
1.63
1.41
5.14

11 .90
0 .67

85.92
95.47
6.52
6.13
74.28
3.70

24.74
8.33

40.18
1.60
1.02
0.58
0.43

-100.24
0.95
1.07

-80.12
53.52
0.71
0.06
0.94
19.94
21.45
0.82
0.72
0.57
4.04
0.76
0.16
0.47
1.28
2.07
2.26
0.11
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ICP Data Report - Acid Digested Standard 81C11A - (File 5)

Sample name
--ample code

Sample code
Sample code
Pro9r amme

NAME M

Al
Sb
As
Iia
Be
Yi I
F1
Cd
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
Pb
Li
Mg

Nd
Ni
P
K
Si
Se
Si
A,3
Na
S r

Ta
T1
Th
Sri
Ti

U

Zn
Zr

1
2
3

F 1083
81CIlA
It IRECT
D IGEST
SST

V INT CONCEN

2.11
0.37
1.44
3.83
0.70

14.03
127.77
151.70
201.23

5.08
1.39
0.26

48.56
3.88
1 .E4
2.71
0.73
3.82

204.24
0.89
3 .96

56.56
5.41
3.28

12.46
5.12
4.80
1.70

14 .54
174.24
15.94

247.86
0.93
3.50
4.00
1.02
1.47
4.84
1.52
4.90
4.04

287.21
4.46

0.228
-0. 049
0.275

(-0.017
-0.000
10.212
9.443
9.346

10.258
(-0.772
(-0.030
-0.012
9.909

(-0.016
0.028
9.105
9.904

(-0.031
9.756
0.008

(-0.043
9.354

(-0.864
(-0.025

9.337
8.265

(-1.072
-0.151
7.518
7.419
9.466

10.002
0.222

(-0.126
(-1.116
(-0.573

0.092
0.140
0.110

(-5. 829
(-0.046

9.305
(-0.105

19-Apr-90 09:07:31

RSb

31.49
-180.83

9.55
-20.65

-141.52
0.64
0.82
1.27
0.57

-15.81
-21.13
-51.96

0.71
-17.94

23.66
0.51
1.43

-22.41
0.53

16.27
-19.37

0.88
-24.79
--31.55

3.79
0.63

-13.13
-53.17

6.613
0.59
0.71
0.60
5.59

-22.37
-14.91
-16.68

9 .79
3.27

21.00
-16.47
-11.84

0.41
-14.92
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ICP Data Report - Reagent Blank - (File 6)

Sample riame
Sample code
Sample code
Sample cade
Programme

NAME M

1
2
3

F1084
REAGEN
DIRECT
000013
SST

V INT CONCEN

2.05
0.38
1.08
3.96
0.71
3.92
5.06
2.30
2.16
5.32
1.39
0.27
2.95
4.09
1.87
0.35
0.27
3.99
0.78
0.92
3.63
1 .69
5.53
3.42
1.41
3.32
5.10
1.74
4.31

15.13
5.69
3.70
0.78
3.72
4.30
1.07
1.29
4.74
1.35
5.14
4.29
9.48
4.66

0.068
-0.005
-0.022
-0.006
0.000

-0.006
0.033
0.000
0.085

-0.306
(-0.029

0.022
-0.011
-0.007

0.032
-0.022
0.014

-0.010
0.015
0.011

(-0.053
-0.003

(-0.640
-0.008

0.114
-0.528
-0.354
-0.064

0.631
-0.018
0.059

-0.003
0.034

-0.035
-0.331
-0. 176
0.016
0. 129

-0.019
-2.399
-0.016

0.231
-0.036

19-Apr-90 09:12:39

RSn

59.96
-916.63
-50.24
-35.37

28.39
-797.45

2.92
6376.32

0.70
-35. G6
--12.21.

34.G9
-37.31
-27.58

14.36
-5(.94
150.01
-47.62

7.20
4.16

-9.0a
-74.48
-21.06
-60 .a

12.7')
-24.44
--30.50
-26.70

16.43
-28.50

76.20
-40.42

6.50
-47.06

-43.95
107.80

2.06
-35 1 1
-29.80
-21.91

1.22
-34.15
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ICP Data Report - Sample F1085 - (File 7)

Sample name
Sample code 1 :
Sample code 2 :
Sample code 3 :
Pro9ramme

NAME MV INT

Al 4.10
Sb 0.39
As 1.12
Ba 4.18
Be 0.74
Bi 5.40
B 4.98
Cd 2.39
Ca 1.52
Ce 5.59
Cr 1.70
Co 0.27
Cu 3.08
Eu 4.31
Fe 9.83
La 0.37
Pb 0.20
Li 4.15
M3  0.88
M n 8.02
Hq 4.11
Mo 1.76
Nd 5.72
Ni 3.64
P 2.14
K 3.47
Sm 5.35
Se 1.83
Si 4.10
A9 15.84
Na 13.44
Sr 5.07
S 0.83
Ta 3.86
TI 4.57
71-1 1.12
Sri 1.30
Ti 3.70
W 1.42
U 5.45
V 4.55
Zri 7.71
Zr 4.86

F1085
SAMPLE
100-10
000013
s ST

CONCEN

5.41B
0.172
0.018
0.009
0.001
1.407
0.025
0.001
0.053
0.232
0.064
0.045
0.017
0.003
1.338
0.024
0.234
0.009
0.021
0.540

(-0.034
0.009

-0.292
0.021
0.719
0.186
0.236
0.123
0.494
0.015
7.173
0.053
0.100
0.025
0.337
0.200
0.021
0.008
0.035
1.924
0.016
0.173
0.032

19-Apr-90 09:17:05

DILCOR RSD

547.20/ 0.81
17.373 26.19
1.858 22.98
0.869 19.07
0 134 6.25

150.151 0.66
2.561 3.21
0.072 49.13
5.321- 1.22
93.469 27.20
6.459' 5.18
4.527 19.24
1.706 17.32
0.324 42.80
135.13 0.08
2.474 18.23

23.663 20.99
0.949 34.77
2.071/ 14.02

54.494/ 1.44
(-3.456 -7.45

0.878 11.15
-29.50 -43.58
2.105 5.99

72.6201 2.26
18.822 42.10
23.804 30.12
12.444 2.49
49.8511 6.26
1.525 30.69

724.43, 0. 4'j
5.3761 0.58

10.050 22. 1
2.t61 59.21

13.990 23.79
20.1791 21.98
2.141 26.56
0.850 22.37
3.496 22.011
194.34 20.58
1.657 20.90

17.4651 0.60
3.278 26.87

Dilution factor : 101.000
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ICP Data Report - Sample F1085 - (File 8)

Sample name : F1085
S.anmple code 1 : SAMPLE
Sample code 2 : 500-10
Snample code 3 : 000013
Programme . SST 19-Apr-90 09:21:46

NAME MV INT CONCEN DILCOR RSD

Al 11.60 24.956 524.07 0.56
Sb 0.39 0.260 5.470,/ 16.34
As 1.15 0.039 0.813 8.06
Ba 4.37 0.022 0.467/ 12.31
Be 0.74 0.001 0.031J 4.81.
Bi 10.44 6.584 139.27 0.67
B 5.01 0.027 0.5744 6.67
Cd 2.42 0.003 0.060 20.70
Ca 4.15 0.187 3.925 0.36
Ce 5.57 0.193 4.055- 58.07
Cr 2.94 0.438 9.193 1.38
Co 0.28 0.059 1.229' 38.30
Cu 3.16 0.033 0.700' 13.37
E1 4.30 0.003 0.058 65.98
Fe 40.70 6.404 134.48 0.23
La 0.37 0.040 0.839 24.35
Pb 0.29 0.511 10.735/ 9.62
Li 4.12 0.006 0.124 69.90

1.83 0.066 1.386
Mn 35.10 2.555 53.656 0.20
Hq 4.19 (-0.029 (-0.601 -9.82
Mo 1.80 0.016 0.335/ 13.38
Nd 5.69 -0.342 -7.186 -44.51
Ni 3.97 0.065 1.356/ 11.66
P 4.85 2.984 62.670 2.21.

3.45 0.092 1.9221 144.38
Sm 5.32 0.163 3.4161 77.57
S6 1.92 0.308 6.466/ 13.53
Si 5.65 1.533 32.198 3.75
Aq 15.85 0.016 0.331, 51.32
N 42.19 33.545 704.44 0.20
Sr 9.71 0.243 5.110 0.21
6 1.07 0.402 8.438. 1.10
I- 3.88 0.035 0.7301 17.69
Ti 4.58 0.371 7.797/ 35.95
Th 1.12 0.163 3.423 66.05
Sn 1.33 0.031 0.6441 24.10
Ti 3.74 0.013 0.264y 30.83
w 1.45 0.057 1.1931/ 6.08
U 5.59 3.938 82.692/ 18.67
V 4.54 0.015 0.325/ 42.05
7n 5.64 0.105 2.214 0.59
Zr 4.94 0.061 1.278/ 17.58

Dilution factor : 21.0000
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ICP Data Report (File 9)

Sample name
Sample code I :
Sample code 2 :
Sample code 3 :
Programme

NAME MV TNT

Al 4.17
Sb 0.37
As 1.07
b a 3.95
Bw 0.70
2 i 5.32
B 4.80
Cd 2.27
Ca 1.48
Ce 5.26
Cr 1.64
Co 0.27
Cu 2.93
Eu 4.06
Fe 11.38
La 0.36
Pb 0.27
Li 3.92
Mg 0.93
Mr, 7.81
Hg q4.06
Mc) 1.67
Nd 5.43
Ni 3.43
P 2.00
K 3.30
Sm 5.04
Se 1.74
Si 3.77
A.3 14.92
Na 13.38
Sr 4.92
S 0.80
la 3.66
Ti 4.22
Th 1.06
Sn 1.24
Ti 3.53
w 1.34
U 5.13
v 4.24
Zrs 3.75
Zr 4.65

F1086
DUPSAM
100-10
000013
SST

CONCEN

5.590
-0.029
-0.027
-0.008
-0.000

1.406
0.012

-0.007
0.051

-0.410
0.046
0.011

-0.018
.--0.008

1.593
-0.014
0.135

-0.018
0.023
0.524

(-0.037
-0.005

(-0.819
-0.006

0.602
-0.669
-0.498
-0.064

0.268
-0.028
7.114
0.047
0.059

-0.060
-0. 537
-0.297
-0.007
-0.011
-0.030
-2.460
-0.022

0.043
-0.037

19-Apr-90 09:25:49

DILCOR R SE

564.58
-2.978
-2.690
-0.805
-0.010
142.05

1.196
-0.695
5.136

-41 .45
4.596
1.132

-1 .787
-0.830
160.94
-1.432
13.624
-1.817
2.314

52.892
(-3.748
-0.5213

(-82.75
-0.597
60.844
-67.53
-50.25
-6.492
27.023
-2.812
718.47
4.765
5.979

-6.073
-54.28
-30.00
-0.685
-1.146
-3.042
-248.5
-2.230

4.387
-3.757

1.41
-100.00
-30.46
-32.56

-304.06
4.98

75.65
-28.20

0.63
-24.43

9.98
83.89

-33.81
-25.07

0.64
-68.64
48.24

-18.00
0.42
0 .37

-13.16
-71.17
-16.69
-49.95

4.55
-13. 21
-22.50
-45.07

11.20
-25.32

0.30
1 . 48
4.43

-33.13
-23.97
-24.33
-32.07
-26.50
-17.52
-25.87
-8.10
0.54

-26.07

Dilution factor : 101.000
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ICP Data Report (File 10)

Sample name
Sample code
Sample code
Sample code
Pro9rammle

NAME M

Al
St
As
Ba
Be
Bi
0
C .
Ca
Ce
Cr
Co
Cu
Eu
Fe L
1-3
Pb
Li
H9
M r
H9
h o
Nd
Ni
P
K
Sb
Se
Si
A-1
Na
Sr
S
Ta
Ti
T h
Sri
Ti
w
U
V
Zn
Zr

Dilution fa

1
2
3

F1086
DUP SAM
500-10
000013
SST

Y INT CONCEN IILCO

12.24
0.37
1.07
4.07
0.69

10.91
4.99
2.25
4.40
5.16
2.86
0.26
2.96
3.98

47.29
0.35
0.28
3.83
2.29

33.67
4.54
1.67
5.34
3.72
4.16
3.24
4.93
1.83
5.33

14.66
42.66
9.54
1.02
3.60
4.21
1.04
1.25
3.50
1.35
5.18
4.24
7.19
4.69

ctor

26.630
-0.049
-0.027

0.000
-0.001
7.055
0.026

(-0.008
0.200

(-0.621
0.414

-0.012
-0.011

(-0.012
7.485

-0.028
0.248

(-0.029
0.088
2.449

-0.006
-0.007

(-0.998
0.031
2.410

(-0.928
(-0.775

0.117
1.319

(-0.040
33.969

0.236
0.338

(-0.086
(-0.567
(-0.478
-0.001
-0.014
-0.024
-1.759
-0.021

0 . 1S6
-0.025

21.0000

559.2
-1.03
-0.56
0.00

-0.01
148.1
0.55

(-0.16
4.19

(-13.0
8.69

-0.26
-0.22

(-0.24
157.1
-0.51

5.21
(-0.6

1 .84
51.43
-0.12
-0.14

(-20.)
0.65

50.60
(-19 .5

(-16.2
2.44

27.70
(-0.83
713.3

4.96
7.08

(-1. BO
(-11.
(-10.0
-0.01
-0 .29
-0.50
736 .9
-0.44
3.27

-0.53

19-Apr-90 09:29:5 3

R RSD

4 1.65
2 -91.6
5 -29.42
4 844.28
2 --14.29
6 1.12
I 56.6
8 -15.36
8 0.97
4 -10.51
8 2.33
1 -60.00
4 -31.24
9 -8.97
9 0.9S
6 -20.83
0 14.H'S
9 -6.47
0 1.18
1 0.91
b -92.97
1 -17.80
5 -7.49
1 7.66
3 4.17
0 -9.82
8 -9.22
7 33.65
2 3.16
8 -10.86
4 0.98
6 1.08
9 1.51
1 -11.34
1 -9.08
5 -10.81
5 -476.17
7 -15.60
5 -23.08
5 -25.02
6 -21.87
6 1.08
4 -26.48
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ICP Data Report - Spike of Sample F1085 - (File 11)

Sample name
Sample code
Sample code
Sample code
Programme

NAME M

Al
Sb
As
B
Be
Bi
B
C .1
Ca
Ce
Cr
CC)
Cu
Eu
Fe
La
Pb
1. i
M9
hn r
H3
ho
Nd
Ni
P
K
Sm
Se
Si

N a
Sr
Sn

T1

Ii

w
U
V
7n
Zr

Dilution fa

2.
3

F1087
SPIKE
100-10
000013
SST

V INT CONCEN UILCO

3.95
0.39
1.10
5.53
0.71
5.50
6.47
3.80
4.44
5.32
2.49
0.28
3.43
4.12

14.85
0.38
0.27
4.83

86.51
8.34
4.26
2.22
5.52
4.23
2.66
3.36
5.10
1.81
3.99

16.55
14.6B

7.26
1.29
3.78
4.36
1.07
1 .58
4.43
1.35
5.19
4.34

10.14
4.82

5.021
0.133
-0.006
0.107
0.000
1.592
0.140
0.089
0.202

-0.297
0.302
0.082
0.092

'-0. 006
2.162
0.071
0.170
0.092
4. 120
0.563

(--0.024
0.088

(-0.661
0.098
1.156

-0.337
-0.361
0.071
0.418
0.048
8.304
0.143
0.673

-0.007
-0.183
-0.189
0.139
0.093

-0.020
-1.741
-0.009
0.252
0.018

507.0
13.40
-0.58
10.83

0.02
160.7
14. 09
0.99
20.39
-30.0
30.54
8.30
9.26

-0.56
218.3

7.16
17.21
9.24

416.0
56.88

(-2.46
8. 93

(-66.7
9. 90

116.7
-34.0
-36.4
7.16

42.18
4 . 88

838.6
1 4.46
67.97
-0.70
-13.4
-19.1
14.04
9.34

-2.05
-175.
-0.92
25.47
1.82

19-Apr-90 09:33:58

R RSD

9 0.42
2 29.40
2 -151.41
1 1.87
0 152.03
9 3.06
9 0.83
7 1.16
9 1.38
1 -40.41
4 0.76
0 9.46
4 5.83
6 -43.79
5 1.12
1 15.75
0 14.43
4 4.74
9 1.10
3 1.21
1 -12.56
3 1.90
5 -21.22
7 5.58
1 3.69
1 -45.88
7 -40.03
9 63.81
9 4.24
9 84.71
7 0.63
4 0.43
6 0.29
0 -235.49
9 -62.27
2 -43.37
7 4.7 5
5 3.03
5 -73.65
8 -51.50
6 -39.04
9 0.53
7 70.96

ctor : 101.000

Sample name
Sample codi
Sample code
Sample code
Pro3ramme

NAME M

A!

1
2
:3

F1087
SPIKE
500-10
000013
SST

V INT CONCEN

10.68 22.571

19-Apr-90 09:38:10

UILCOR

473.99

RGSF

0.93
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ICP Data Report - Spike of F1085 - (File 12)

Sample name : F1087
Sample code 1 : SPIKE
Sample code 2 : 500-10
Sample code 3 : 000013
Pro'ramme : SST 19-Apr-90 09:38:10

NAME MV INT CONCEN DILCOR RSD

Al 10.68 22.571 473.99 0.53
Sb 0.42 0.678 14.242 4.35
As 1.16 0.049 1.021 14.61
ba 10.96 0.503 10.565 0.24
Ye 0.74 0.001 0.028 8.84
bi 12.24 8.390 176.36 0.47
B 11.02 0.48 10.254 1.00
Cd 10.01 0.477 10.026 0.88
Ca 14.39 0.710 14.914 0.51
Ce 5.51 0.073 1.540 73.99
Cr 4.55 0.922 19.370 0.01
Co 0.39 0.468 9.831 5.31
Cu 5.38 0.515 10.824 0.21
Eu 4.28 0.002 0.040 45.94
Fe 63.36 10.122 212.56 0.37
L.a 0.48 0.469 9.854 1.26
?b 0.31 0.994 20.873 0.00
Li 3.26 0.507 10.652 0.10
H9 36.20 1.807 37.950 0.31
Mn 37.5U 2.740 57.543 0.62
H9  4.44 -0.013 -0.265 -7.65
Ho 4.46 0.470 9.71 1.15
Nd 5.88 0.022 0.46U 646.39
Ni 7.65 0.541 11.350 0.70
P 8.02 5.630 118.22 1.18
K 3.52 0.449 9.406 8.78
Sm 5.27 0.029 0.617 172.07
Se 1.99 0.446 9.365 1.19
Si 5.16 1.219 25.604 0.66
A3 21.33 0.272 5.700 16.77
Na 48.60 39.416 827.74 0.16
Sr 21.16 0.713 14.969 0.35
S 1.23 0.604 12.688 1.70
Ta 4.21 0.168 3.529 0.14
TI 4.57 0.348 7.299 14.95
Th 1.11 0.105 2.208 41.76
cn 2.49 0.522 10.967 0.69
Ti 7.70 0.471 9.897 0.22
14 1.44 0.048 0.999 11.10
u 5.51 2.903 60.957 11.26
v 4.54 0.015 0.319 23.24
Zn 22.10 0.643 13.503 0.69
Zr 5.60 0.284 5.970 1.20

Dilution factor 21.0000
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ICP Data Report - Acid Digested Standard 82C11A - (File 13)

Sample name
Sample code 1
Sample code 2
Sample code 3
Programme

NAME MV INT

Al
Sb
As
Ba
Be
Bi
B
Cd
Ca

Cr
Co
Cu
Eu
Fe
L
Pb
Li
Mg
Mn
H
M43
Nd
Ni
P
K
Sm
Se
Ei
Aq
N
Sr
S
Ta
T I
Th
Sn
Ti
w
U

Zr

5.0 G
0.39
1.42

130.62
0.79
4.21
5.31
2.52
5.75
9. 99

29.93
2.56
3.
4.70

59.21
0.38
0.28

81.25
2.33

125.29
4.47
1.89

10.04
75.07

1.49
3.38
5.22
3.23
4.33

16.78
6.25
3.96
0 .92

21.42
4.59
1.14

23.32
03.30
2.31
5.66
4.42
4 .55

32.26

$1008
DI GEST
I1R EC C I

000013
SST

CONCEN

10.063
0.246
0.262
9.228
0.004
0.280
0.050
0.009
0.269
B.866
8 .555
8.600
0.019
0.021
9.441
0.083
0.341
9.339
0.090
9.270

-0.010
0.031
7.736
9.268
0.176

-0.263
-0.067

2.921
0.645
0.059
0.577
0.008
0.207
7.325
0.384
0.352
9.354
9.226
0.739
5.010
0.000
0.070
9.328

19-Apr-90 09:43:08

RSD

1 .45
18.33
2.83
1.74
4.42

13.02
11 .73
21.14

1 .89
0.56
1.83
3.63

29.28
4.16
1 .52
9.76

18.04
2.39
1.03
1 .65

-47. 80
8.35
4.51
1.53
8.13

-50.60
--135.85

2.60
4.64
8.32
9.74

11.46
6.34
0.93

38.16
21.51

1.21
1.68
3.69

11.19

2.50
1.63
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Data Report - Acid Blank - (File 14)

Sample name
P v orgrapime

NAME M

Al
Sb
As
Ba
Be
1 iBi
C d
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
Pb
Li
My
Mn
Hg 3
Mo
Nd
Ni
P
K
SM
So
Si
Ag '
Na
Sr
S
Ta
T1
Th
Sri

U

I r
Zr

: HN(3
: SST

V TNT

1.96
0.37
1.07
3.86
0.69
3.79
4.67
2.26
0.47
5.23
1.29
0.26
2.88
4.04
1.61
0.35
0.27
4.08
0.45
0.75
4.19
1.63
5.42
3.33
1.29
3.29
5.02
1.71
3.26

14.89
5.38
3.64
0.72
3.62
4.19
1.05
1.21
3.47
1.31
5.07
4.21
2.33
4.61

CONCEN

-0.169
-0.044
-0.029
-0.015
-0.000
-0.139
0.001

-0.007
-0.001
-0.467

(-0.060
-0.020
-0.027
-0.009
-0.010
-0.030
0.071
0.001

-0.000
-0.002

(-0.029
-0.012

(-0.847
-0.019
0.012

-0.696
-0.546
-0.129
-0.078
-0.029
-0.227
-0.005
-0.038
-0.074

(-0.620
-0.334
-0.021
-0.018
-0.051
-3.387
-0.025
-0.003
-0.053

19-Apr-90 09:48:24

RSE

-16.21
-66.67
-17.39

-9.37
-43.59
-34.05
332.54

-9.03
-13.58
-12.83

-7.45
-56.25

--9.05
-10.82
-3.63

-32.83
45.83

551.09
-29.Oq
--35.38
-10.54
-5.72
-9.40

-24.70
168.99
-9.86

-12.21
-19.31
-8.60

-14.95
-11 . 66
-12.96
-13.19
-10.21
--10.05
-16.76
-39.90
-12.54
-12.88
-10.46
-0.48
-6.18
-9.39

ICP
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ICP Data Report - LMCS Check Standard 78C11J - (File 15)

Sample name
Sample ende 1
Sample code 2
Programme

NAME

Al
Sb
As
D a
Be
Di
B
Cd]
Ca
Ce
Cr
Co
Cu
Eu
Ee
L~a
Pb
L i

Mn
H
Mo
Nd
Ni
P

SRI
Se
Si
A3
Na
Sr
S
T.a
T1
T h
Sri
Ii7
U

Zn
Zr

MV INT

2.00
1.09
1.16

146.91
0.71
3.94

137.29
162.34
209.66

10.14
33.25

2.87
51.35

4.54
64.73

0.37
0.27

91.73
219.35
138.86

4.09
1.73

10.76
81.91

1.34
86.51
4.93
3.42
3.27

14.68
33.43

261.95
0.93
3.65
4.31
1.07

120.16
3.43
1.55
5.30
4.20

311 .25
4.60

7811J
SST1
1ilkECT
SST

CONCEN

-0.068
10.591
0.044

10.416
0.000

-0.088
10.173
10.012
10.66C9
9.175
9.551
9.727

.10.517
0.014

10.346
0.036
0.078

10.608
10.479
10.281

(-0.035
0.004
9.076

10.154
0.051

24.914
(-0.775

3.316
-0.067

(-0.039
25.503
10.580
0.217

-0.062
-0.328
-0.169
50.427

(-0.023
0.136

-0.080
-0.026
10.091
-0.057

19-Apr-90 09:52:37

-15.38
1.18

18.97
0.94

123.72
-26.18

..55
0.92
0.06
1.22
1 .09
0.57
0.88
7.31
0.21.

30.93
0.00
0.70
0.97
0.91

-11 .09
36.37

3.51
0.63

34.41
A.12

-4.39
2.26

-9.81
-6.98
0.87
0.96
4.65

-5.75
-16.88
-23.69

0.94
-5.57
8.71

-351.61
-1.7.47

0.84
-6.52
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ICP Data Report - LMCS Check Standard 82B38F - (File 16)

Sample name
Sample code 1 :
Sample code 2 :
Pro3ramme

NAME MV INT

Al 3.63
Sb 0.41
As -,2.96
Ba -. 4.20
B e .0.72
Bi 57.66

5.47
Cd 2.42
Ca 0.73
Ce 5.63
Cr 1.63
Co 0.27
Cu 4.03
Eu 220.96
Fe 1.97
La 12.55
Pb 2.77
Li 4.28
M3 0.59
Mn 0.91
H'3 4.89
ho 1.79
Nd 6.00
N i 3.65

1.62
K 3.33
Sm 9.43
Se 1.88
Si 4.16
A-3 246.50
N a 5.53
Sr 3.89
S 0.86
Ta 4.16
I 6.65
Th 7.85
Sri 1.42
Ii 4.05

1.39
U 9.10
V 6.20
Zn 2.64
Zr 5.07

82B36F
SST2
11 IRE CT

5ST

CONCEN

4.198
0.506
1.528
0.010
0.001

54.288
0.063
0.003
0.012
0.314
0.044
0.024
0.224
9.892
0.040

)47.153
53.426

0.025
0.006
0.010
0.017
0.014
0.235
0.022
0.286

-0.487
9.936
0.226
0.531

10.797
-0.091

0.005
0.134
0.147
5.646

53.294
0.070
0.049
0.009

53.477
0.220
0.007
0.105

19-Apr-90 09:57:20

RSD

1.58
1.68
0.96

17.94
34.69
0.05
4.91

40.50
0.64

13.05
11.62
9.12
1.56
0.09
5.06
0.49
0.77

17.91
0 . 1 j

".66
14.65
15.1
35.1t)
14.24

-21.53
0.75
5.77
3.11
0.49

-31.98
13.79
10.36
3.21
1.70
0.50
6.60
6.51

92.71
1.11
3.16
7.86
a .25
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ICP Data Report - LMCS Check Standard 77C11I - (File 17)

Sample riname
Sample code 1:
Sample code 2 :
Programme :

NAME MV INT

Al 21.27
Sb 0.47
As 71.23
B a 4.34
Be 238.03
bi 4.97
B b.56
Cd 2.62
Ca 0.74
Cc 5.58
Cr 1.50
Co 0.30
Cu 3.30
Eu 4.33
Fe 1.97
La 0.37
Pb 0.29
Li 4.23
M9 0.52
M r 1.04
H3  395.71
Ho 286.55
Nd 5.81
Ni 7.35
P 70.59
K 3.45
SM 5.39
Se 27.91
Si 70.49
A3 22.48
N a 5.07
Sr 3.92
S 42.86
Ta 119.75
Il 25.27
Th 1.24
Sn 1.74
7i 439.15

27.78
U 6.29
V 84.95

i-n 3.56
2r 152.09

77C11I
SST3
ItI R ECT
SST

CONCEN

50.184
1.322

57.76ts
0.020
9.838
1.052
0.070
0.015
0.013
0.221
0.004
0.153
0.064
0.004
0 . 049
0.030
0.454
0.019
0.003
0.019

25.568
4B.572
-0.108

0.501
)57.863

0.082
0.318

52.507
45.198
0.326
0.220
0.006

)53.038
48.190
52.995

1.117
0.205

50.431
20.931
13. 916
9.932
0.037

49.976

19-Apr-90 10:01:41.

RSD

0.81
7.83
0.6

1:3 .08
0.55
3.17
0.75

10.58
0.23

45.03
99.35
3.73
8.8 0

37.48
13.03
45.81
9.76
2.23
4.16
4.69
0.10
0.80

-91.66
0.75
1.02

129.01
32.27
0.60
0.49
0.77

21.74
18.45
0.68
0.68
1.13
6.33
5. 9 4
0.96
0.68
4.64
0.54
0.71
0.95
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Analytical Batch

LAS SEGMENT SERIAL #: F1067

INSTRUMENT WA77479

PROCEDURE/REV LA-355-131/A-2

TECHNOLOGIST J. Hopkins

DATE March 15, 1990

TEMPERATURE 70 F

STARTING TIME 1300

ENDING TIME 1400

CHEMIST R. K. Fuller

DESCRIPTION LAB ID
1 Initial LMCS Check Std F0933

2 Reagent Blank F0934

3 Sample Comp 06 F0935

4 Duplicate Sample Comp 06 F0936

5 Spike Sample Comp 06 F0937

6 LMCS Check Std [1011

7 Reagent Blank F1012

B Sample Camp 14 F1013

9 Duplicate Sample Camp 14 F1014

10 Sample Comp 15 F1037

11 Duplicate Sample Camp 15 F1038

CUSTOMER ID: 000013

Arsenic Analysis
Acid Digestion

Perkin-Elmer 2280 AAS

DESCRIPTION LAB ID

12 LMCS Check Std F1059

13 Sample Camp 12 F1061

14 Duplicate Sample Camp 12 F1062

15 Spike Sample Camp 12 F1063

16 LMCS Check Std F1083

17 Sample Camp 13 F1085

18 Duplicate Sample Camp 13 F1086

19 Spike Sample Camp 13 F1087

20 Final LMCS Check Std F1088

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 58C1 IBR/35 uL 35 mL

Spike 58C1 1 BR/35 uL F0935/2.0 mL 35 mL

SST-102 Rev. I 10/2/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: As

PROCEDURE: LA-355-131 REVISION: A-2

INSTRUMENT: Perkin-Elmer PROPERTY NUMBER: WA77479

TECHNOLOGIST: S. Riel PAYROLL NUMBER: 6C280

DATE: March 15, 1990

CALIBRATION STANDARD ID: 38C9-B

ANALYTE CONCENTRATION: 1.00 ppm

TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Aliquot Weight Units= mm

0 0 ng 2
25 ul 25 ng 52
50 ul 50 ng 104
75 ul 75 ng 143

COMMENTS:

SST-103 Rev. B 9/27/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA77479

PROCEDURE/REV LA-325-102/A-1

TECHNOLOGIST J. Hopkins

DATE February 27, 1990

TEMPERATURE 70 F

STARTING TIME 1300

ENDING TIME 1400

CHEMIST R. K. Fuller

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1059

2 Reagent Blank F1060

3 Sample Comp 12 F1061

4 Duplicate Sample Comp 12 F1062

5 Spike Sample Camp 12 F1063

6 LMCS Check Std F1064

7 LMCS Check Std F1083

8 Sample Comp 13 F1085

9 Duplicate Sample Comp 13 F1086

10 Spike Sample Camp 13 F1087

11 LMCS Check Std F1088

CUSTOMER ID: 000013

Mercury Analysis
Acid Digestion

Atomic Absorption

Perkin-Elmer 2280

DESCRIPTION LAB ID
12 LMCS Check Std F1077

13 Sample Camp 13 F1079

14 Duplicate Sample Comp 13 F1080

15 LMCS Check Std F1082

16 LMCS Check Std F0933

17 Sample Comp 06 F0935

18 Duplicate Sample Comp 06 F0936

19 Spike Sample Camp 06 F0937

20 Final LMCS Check Std F0938

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIuoT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 58C1 1 BP/25 uL 15 mL

Spike 58CI 1BP/25 uL F0935/2.0 mL 15 mL

SST-102 Rev. I 10/2/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Hg

PROCEDURE: LA-325-102 REVISION: A-1

INSTRUMENT: Perkin-Elmer AA PROPERTY NUMBER: WA77479

TECHNOLOGIST: J. Hopkins PAYROLL NUMBER: 6A543

DATE: February 27, 1990

CALIBRATION STANDARD ID: 102C3V

ANALYTE CONCENTRATION: 100 ppm

TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Aliquot Weight Units= mm

0 0 ng 8
10 uL 10 ng 53
20 uL 20 ng 95
40 uL 40 ng 181

COMMENTS:

SST-103 Rev. B 9/27/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F1067

INSTRUMENT WA77479

PROCEDURE/REV LA-365-131/A-3

TECHNOLOGIST S. Riel

DATE March 29, 1990

TEMPERATURE 70 F

STARTING TIME 1450

ENDING TIME 1515

CHEMIST R. K. Fuller

DESCRIPTION LAB ID
1 Initial LMCS Check Std F1083

2 Reagent Blank F1084

3 Sample Camp 13 F1085

4 Duplicate Sample Comp 13 F1086

5 Spike Sample Comp 13 F1087

6 Final LMCS Check Std F1088

7

8

9

10

11

CUSTOMER ID: 000013

Selenium Analysis
Acid Digestion

Perkin-Elmer 2280 AAS

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 58C1 1 BU/35 uL 35 mL

Spike 58C11BU/35 uL F1085/100 uL 35 mL

SST-102 Rev. I 10/2/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Se

PROCEDURE: LA-365-131 REVISION: A-3

INSTRUMENT: Perkin-Elmer AA PROPERTY NUMBER: WA77479

TECHNOLOGIST: Steve Riel PAYROLL NUMBER: 6C280

DATE: March 29, 1990

CALIBRATION STANDARD ID: 36C9B

ANALYTE CONCENTRATION: 1.00ppm

TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Aliquot Weight Units= mm

0 0 4.0
25 ul 25 ng 24.0
50 ul 50 ng 41.0
75 ul 75 ng 58.5

COMMENTS: 000013 - Customer ID

SST-103 Rev. A 9/25/90 Interim
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UNDIGESTED SAMPLE ANALYSIS

APPENDIX A

A-1



se- No, S.p,8 Po" Do Twm* he"Ild PioIy

F 1067.-5001 SEG.COMP#3 2-16-90 8: 6 26
DNtOfl-bOO Iotho/SOndOrd RewAM Lrsts Ch'r. Cods Ill

5AMP LI-Q00-21' NONE E21D1 o
Smp Sie Cumto.... gD

000013

DUPLICATE SAMPLE

A~oty411- A,.y.. --3 OL.4An-iot - I A-loyl - 2 A-lort - 3 An,-"I - 4 An-lyt - 9

Mrm Ms wr, wroMs

.t. T'" coppito d Lt LWt Mg,

S. i.1s-p P- Oto T1i -a d pidrgy
F 1:67.-5 3 SE.COMP3 2-16-90 8: 6 26
Dsonia. Mornod/Staod..d ft..uj1 LM,,, me Cods Poo..,

HOMOGZT LI-:o-2O NONE E21D1 0

000013
Rem.is. Coc.4*hoo, R.MNO ..

An~yor.1 Asyytt - 3 A'n. . A,.olyst -

0.15 Tim Co1.ed Lob U..4 Mgr

N.4-OSt (t.0-s C

S.lMI No. S.nmp. PointD j TI. . d Pro

F 1067.-5000 SEG.COMP#3 2-16-90 8: 6 26
Deterneteori M u ~Sanad ReuiUiChar Code "k

APF-R/0TR LI-00-200 NONE E21D1
S -Ple S' n C - 0

7 '''300013
R. S. Cmiciloton. R ult

A. JAR ID# ;q
E. JAR TARE WT.22d$
C. JAR TOITAL WT
D. C-B= =O-4g
E. EST. L.;/LETH

F. \/ISAI REMARK

A-lyt - I A-", -2 An.yt - 3 An.IyN -4 AnIyV - g

Hrs Hm Ms H,,

D. Ti,.- Co-pIeted Lab U Mgr

S-l No $.p4 Pt'1 mle m , "'d p ty
F 1067.-50>(') SEG. COMPF3 2-16-90 8: 6 26

I emnte ehd/trdr N..."' Unuts Ch..g Cod. Pirns
PRT-SIZE LI-):-200 NONE E2ID1 )

sampie simietuerI
? 000013

eArrt CicaS.crs. Rsune:
PARTICLE SIZE
DISTRIDUTICN

A-lyt * i Ar0y*J 2 An-ly.- 3 A yt-4 Any .

W.r Nrj NWl Mm.

Dt. Tom Compi.. d Lob Uri Mg.

sU-Jrwi 0 -sO-631

5

Id,

-4

0

CD

C-'.

CD

:1:..

K)



S.v.I No. S..pis PoWnt - De Tkv h_ d Prmood y

F 1067.-509C SEG.CUMF'#3 2-J6-90 8: 6 26
75;;mn.cOn mwwtmo4mSrvO.d f..t Unt, Ouvr Cod. R'Uv"

TGFA LI-OC'C-200 NONE E2D1

B..pW s, C..lom ID

7 000013

__ ~- I _

itv: p, AIM0v C~p - 1)" ~ 2

Sw IV n'V gtEk

An"y. -1 An yv - 2 AnyI .3 Avfy -4 An)Vt -A

Mr s r0 Mr. r

Wgle Ti-. C*vpsevd Lob U.I MWv

SeI Po, S.vPs Por Dteo Tmw_ ll d PrItty

F 106P.-5101 SE.COMPF4 2-16-YC d : 6 26

VOA -CAMP L I -vC'C-of) NONE E21D1 0
Si;'nPl a.. C.,tom I D

? 000013
Mm- rl. Calcvk.Ii-n.n ut

DUFLICATF SAMFLE

A..y - I A ye -. 2 AnlyotI- Anv.y -.4 Ao.I. -s S

Do$ Mr, ive . I9

S-161 No Savpl Pftint D Ty. imu. m yS

F 1@68.-51') SEG.CDMF#4 2-16-90 8: 6 26
R.Wwllt 6.1d Ort,. Cos AvuDet-ne /standr -e e ode 67

FRT-SIZE L I -:COO--2C NONE E21DI C)

000013

DLFLICATE SAMPLE

A.yI - I A-yt - 2 ArWY.1 - 3 AO4lySr .4 An-lyst - A

Ms M's MWK Me owe

Dow1 Tiv. Copiwo Lo Vet Mg,

F 1C67.-1831 SEG.COMP 3 2-16-90 8: 6 26
01,rvmvnflnv UAhodIS. 0s'ld cI Uo.rb Ot . C - 4.tv.

DSC LA-514-112 EXOTHERMS E21DI 0

5-"ew 1, oo.npr.CSo. s Cawo v!_ /

N.nv S.7 1etv 6, o .f 4 e+

Ana yot - I Aayet - 2 A-aYwt - 3 Anat- 4 An.Iyst - 5

C~rrysetnd s~ U

__w ~ cLt

31131 P ]0q

liv, MvoMvatv 110 43

0

--

(D

U.)



SnIal No. Samp oP" Dole PT"orIty

F 1069.-52Il SEG.COMF#5 2-16--0 El; 6 26 ru

VOA-SAMP L-OO-20O NONE" E21D 

S-mp. Bi- Cstor 10 0
? 000013

Aaftc Cwcuiou,. 0--lts.

THIRD SAMPLE
CD

A- I - I An.lym - 2 Aayt - 3 ArI', -4 A"yt 3

Mrs , ,r Mrs Mrs 

DaeT -- Com p od Lab rw- Mg , T



b ai No S pe Po%.o - D-16 rTk" Ii '
F 1066.-5315 SEG.COMF#2 2-16-90 8: 5 26
D.W-anmdton We"V&ho c l~ard P.9.k U4,k* ChrPs Cod@ eus

ph LA-212-103 NONE E21DI
Sempe maC-00,we 10

000013
R'mOrOS, CalcMhtom, P...oa:

FEAGENT BLANK

A s - I A-lyet -. 2 Ar.iyft - S A-aly.1 - 4 A-" - 9

To- C.mpltd b

satal No. Sompft Poin 0.,. TI,'. i..e Priorty
F 106E.-511, NE.CUMP-4 2-16-90 8: 6 26

Dermorinorl M 'aomdSoa,dan| R gla Un26 C ar f COds

pH LA-212-103 NONE E2101

Samp SB. C.M.to-r ID

2. S's p 2.9, ,A000013

HHr

Alyt - I AnsyI 2Any - AnIy1 .5 .

T.r Con.pI0 Lm LAI

s..I'l No. seis PnI DS Tie moed PrNmrty
F 1065.-551 SEG.C:OMP # 1 2-16-90 Si 5 26

DetrmitIon M.ed'ocStndord A..uR Uina Chrg Code Pww.n

pH LA-212-103 % RECOVERY E21DI 0
Swnpoe S.. Crsmn ID

/? 000013
Reart Calcu.Mre Rnoh.s

LMCS CHEC: M

pH FOLNDSTD 1D
SAMPLE T

AndO yt - I A-Ialyt - 2 A-alyst - 3 A-"re 4 An.alt - 6

Mrs 1Mrs

T CO-p4ld Lab Lnit

Sensi No £...ple PrynI Del. Tmae &n PdiOr

F 1067.-5015 SEG.CDMP#3 2-16-90 T: 6 26
5.mmr-Mathon rhA ltndl.le nd NOWI' UfnIt Cha.g . Cod ..

pH LA-212-i03 NONE E21DI 0
s.reple sB* C iutor~u ID

... 000013

rAH -E F~p7 LZb 7:d

Amays[ - I An-1ala 2 Aaat- nls nls

T-n ComP~e Lab UnK Mgr

V)

0

0

=CL

Le)
co

:1,



S~t No Samp Po"In Tim. nu PreErIk y

F 1070.-551, SEG.COMP#6 2-16-90 e: 6 26
Doon-mnon kow-cl/stan4ard Asou" U'nits ChMrg Code ftrunm
pH LA-212-103 % RECOVERY E21DI 0

9-0.l 9.M C-i-me 11)
000013

LMCS CHECK S L
pHCFUND ).
TD ID 100.7--

SAMPLE T - L

Sc>.cnL'

Ana wt - I Andilyst - 2 Analyol - Analyst - 4 Analyst - 5

DEM Tim C- pi&We Lat VMe

(+N%6 n-0E

0CA



sS.p1. PoNo S m Dfo r" Ip... "10y

F 1066.-5-1() SEG.COMP#2 2-16-90 B: 5 26

N*114,lsl 1-ortne 1.. Fl,,U"It c.r. c ft. - 7 1n.% H20 LA-564-101 % E21DI
s~mpI. sin c*IoGS-p% iz* 0001-3

REAGENT BLANK

Z/,5SS s 21. S 24

21, 55/-S 6L -24'19

0| 'j0 7'(- C )c3t

AnlyA . -2 A - 3 Any.1 - 4 A. - 5

pn, "M Wa

2 40M m

C -ei IR-104M

s-1o 40, s.- ,t , .. Ni bim.16 b... P
F 1(68.-51Ic SEG.COMF#4 2-16-0 18: 6 26

NntlIn thQO/.ndd IP... Unm + rg Cfdt R..vn

H20 JE2IDI% H20 LA-564-101 E2D
S-VI. sm. Dc ti -

-7 000013

DUPLICATE SAMFLE

.' 2-, 4jf jg
7~ zl /159

L-1 7-1 7 Ly
46(- 2/, 7( (-
A^-lyot-1n - - An-lyt A I nls Aayt-g

D.m Tim- C-Vp.Id Lab U1 f

42 -

sror. No. .m Nis ~ t Till. h..d. roiy

r 1Y0.5.-5)0 SEG.COMP#1 2-1:I-90 : 2 6
N.WrmitIon |.Ihod.S4.,das R oh1 cA.,p cof, .

% H2 LA-564-10) . RECOVERY E21DI.

S.mph. Sil Csob.., ID

2 000013
LMCS CHECK SAMEI.E
LMCS TD M/16 w r lj

23,/ 5 .2 .27
S2/.7z 07 T- 2 /. 4 3 ( 

:2Z, -3 7- 7 7 M 2 2,0 6 5o-~
Z Z /1 P 3 /zI 7/ ~

A-ioyl - I A-alyst -2 An""yt - 3 Ana"y .. 4 A-rm~ -. 6

s*,a ko p""om.isb- n . rmy

F 1067.-01 SE.CCOMP*3 2-16-50 8: 6 76

I~rmun Mtw udn eu On~ 't. Ch'rg Cod. P..ru

SH120 LA-564-1 % E21DI 0

S Z.s, S., 61th ;-

5 -Z~ 16

2 Z, 2-3 5e
Ar - I A y - a Ar.yst - 3 Arayr -4 A...y4t- .

WM (Cr Mrs Mrs

N. T-.. Corp..d b L

2-- 2-2

-0

CD

C+

(



Percent Water Analysis

I'D 1 0 1

r~VjC)07

L!L
Z d Lu

K N f)C
2;u , '424

r-.o N (1- ~ CN 1

A-8



wwNo Sa"t w P ' $0 1 T r h...d P-t.ty

F 1066.-5:397 SEG.COMP#2 2-16-90 8. 5 26
Dw.ermaV"o oeho/woo., Nel n.ch~g ode prun.

Hg LA-325-102 PPM E21D1 0)
Sc.pb l. 10,I

? Ll-
REAGENT BLANK

A - *- --

F 1068.-5197 SEG.COMP4 2-16-90 8 6 26
Dit-n.bn -0o41th 'a,4 Un9It C~t. Cde 't~

Hg LA-325-1c2 PPM E21D1 0

... &. C o.
DUPLICATE SAMPLE

4- 4, S,7.

1' '~' k5.wv~osl 4R-tC-S -

F 1065.-5597 SEG.CDMP#1 2-16-90 8: 5 26
D.W-rrnatWo Mothodfsta d,d Ilto Unh. Cha rp. Codt ftrun

Hg LA-325-102 % RECOVERY E21DI 0

?b.,. .k02b5 A tM.

LMCS CHECk SAMPLE
LMCS ID___6&daL-eLb

ra-t+=t n- ~ 1

F1067.-5097 SG.CDMP*3 2-16-9C 8: 6 26
0,4*n n.Wfn M.3?hod/Standard P..4Is L.Ift. v~Ch. P.i

H LA-325-102 PPM .1E2 H1
*" - I -2 3 A . .4AR

pt. 0 92* Hl pv . - 1.

7-iLw. L.' ?Mg

~n *t-t.39

IK

(DI

=

ICD
(A
C-.-
(D

03

(D

T



F 1070.-5597 SEG.COMPF'6 2-16-90 1: 6 26
LA-325- U'ft Ch"'" Co" JA-

Ha LA-325-102 7 RECOVERY E21DI 0
iia-viiiC.510w so

?' tf 3,

LMCS CHECK SAMPLE
LMCS I D c A 7X
peaLtHt:-{2

- A y.1.2 A.yt.2 An*l -4

D.I.~~ T- -Vwi

~i.It~ 6,npePwtDet It.1 d Pr"t

F 1069.-5297 SEG.COMP#5 2-16-90 8: 6 26

.,. .. L M ...., ft.. .s C ,. Cod.*.

Ho LA-325-102 % RECOVERY E21D1 0

?Olag in 25s- 05cb 2,A l 513

SPIKE SAMF'LE1 -

SP I KE I D _~
SPIKE V..UKE: -

IAr.1,t -2 A.."~y - A3..jyf -4

-date T.- C-p.. Let UnitL

)

0

(D

5

C

0-

(l

c-l

(I-)



Mercury Analysis - Undigested Sample

Ii

rrb

LI

4I-

V
V

2
(-r~

A-li



k4S.E PCOMn i

578 SEG.CMFA2F -

CN

0001013
RE4'-ENT LANK

zAO .ew)

1 Asirt -2 Aniiyut - 3 An-lywt - 4 Anye-

P -2 c-e 2
D-a I I IAv L kiW

H2

NO. 3-04 Potnt Date 'M ,. o P~,ty

S106e -!51 7  SE8.COMF#4 2-16-90 8: 6 26
De ,,,,,, .Voad.ngwa RaIn Una, ,,,g Cod. No'r.

C LA-695-101 mq/L E21D I
om S.* C-9~o~,~ JD

000013
!1JPLICATE 5AMPLE - , 03 0

2 A-a 1y - 3 101- " W -

To-~~~* *-,.. b

Dame riw Z;;T-T Pnomiy
.2-16-90 18: 5 126

C-1)

(D

l<

(D

(f)

P$ s ,05

SnM NO. U epft P".t D Tbeiue ho
F 106,;.-557d SEG.COMF#1 -- 16-9o I: 5 26

CN LA-695--101 7 RECOVERY E2ID1 0

hn-pi.. 7 Cwtb . to

LMCS CHECK SAMP -E AgS .373

cacsv %R~coo)91 ,co, 97%

A -A.- A-,),. Anlyt - a

?00 .2 T

Lai ao

IFl:67.-5(.7 SEGCM# 2-16-911 S 6 2
R ot,,.',. cuc .- A,,W an , ,

A 0.a5 32

Lc -.cns) ;coc-F c? 0
~~1 ~j ~ IW4 9'' <

I A-alyr.1 A-"y~-3 A-"tyt.4  A y.

D.Tim*. Co~pwn Lab U



9..W No. S3mpw 0oin- Dew Th,.. I-W Pfty

F 1070.-557 SEG.CUMF#6 2-16-90 . 6 26

DO..T ffOAfn Id I i R.ui * w Ch erge Cod. -1 0n 71

CN LA-695-10 % RECOVERY E21DI 0
Smpk Size CusloM 10

IM >. - .,- I 000013
Remarks. Ccvwtio. Rewow- -
LMCS CHECK SAMPI-E ASS. ,
LrMCS ID 5JJ

6-. c>- G.t3>Gibc

Aey -. A zy - 2 AY t - 3-

y peW

rleWM (R-?w-83)

I S.i.1 No. S'.p" PoIn! Det. Tie N .ed Pr"..Sy

F 1069.-527B SES.COMP#5 2-16-90 1: 6 26
DewtmintIon M. thodri~n re, Carge Code P.rwro

CN LA-695-101 . RECOVERY E21DI 0
S..pw Sin C-Ione. ID

, , 00 1. 1
P"*m'ks. wmicano". P"E~:

SPIKE SAMPLE i$5
SPIKE ID1iLL
SPIKE VULUML-/Aeg-$"-Vm

M-. bis) - gcM3?:- 9

4n-"i-1 Anryet - 2 Aniyi-3 A# y- 4 Ara ya - 5

7Ot 2 r j____ L

CO~~P~d-Lb-Mg

(D

CD+
(D

CL

IF-

I



KOH FUSION ANALYSIS

APPENDIX A

A-14



ssrial No. --S -rnp* PCWnt PDeWt
F 1077.-600c( SEG.COMF*9 2-16-90 8:7 26

n M~etdStnded R.. nI~klFtS Chergl Cede R* 7

FUSION LA-54-14 1 G/L E2 1 

Fle-Ms. C.1cuLatOmo . Resuts:

GRAMS SAMPLE . ___2
VOLUME ON
COMPLETION 27/ M-

An st - I An -y.1 - 2 An y"t .3 Aneym .4 Aealys s

MrS Mrs MrsHrs

De. Tim- Co.npled Lab LMW Mo,

z -2-zf __

0

0

S-iI l S e int 2.'y

F J072.-6300 SE.COMP#B 2-16-- 6; 7 Il

FUSION Lc-549-41 /L 1
ss.p'. sw . Ce.(o.,r Is

)iL 000013
REAGENT Fl ANK

A y I A lyt - 2 Anapt - 3 Aneyt 4 An.Iy4 -I

Mrs M)r Mrs M's

Dole Ti-. Corrpi.ewd Leb Unhi lMgr

644-O-401 (it -s 31

Soeil N Samrn PoInt D.1. Tm. hd Prhority

F 1074.-21-> SEB.COMP#1C 16-90 8: 0 26
D.ir.inain.4on Liiao4/SIti rd R~ei9.. Unit. Chr Ced. Rr-&

FUSION LA-549-141 G/L E21D1 
S.-ple Size Cumo e ID

-F000013
Pem.rk,. CkicilaiOiif. RP.i~ts:

DUPL I CAI E ANLY i
GRAMS SHAMFLE __

VOLUIME ON
COMP'LE~I7 N_ 2-_- _A

A yt 1Anelyl a-2 An- 2 An 3 nls 4 aAsge

Mrs Mrs Hra Hmr 5

T.- m C.,p.e.d L-t L - Lg

22- Q c

6.4o-e In-1-93)



svisl I NO mpka Fm - aeThe is.-d Prdy
F 1048.-632 SEG.COMP#8 2-15-90 13:47 19

AT LA-508-101 uCI/L 0
56." C. ~o"ow 1
? -O 100001.2

P.nmrks,. CIootio I, Res,4:

REAGENT BLANK

Ar i l- An1y1t -2 AnaIyqt - 3 Aayt-4 Aa -5-

5 A,//" .4

trs s Mrs Hr

ST-m. Co.rpie.d Lob Un. Ur

nS'ria No. Sarr~a POIne Dci. T"* l..*d P lY

F 1074.-6125 SEG.COMF#10 2-16-90 8: 8 26
Uelrycn !SO nsrd Resolt Lmnt. Cherg. Cod. Rer.-

5..pi. Sas Cotor 10

1 )- -~ 000013

DUAL I LATE SCMLE/

A r -1 Aalyat-2 An'y-t -A Anlyet -5

H4H r. H,. Hrs

Del. "t, C LI Mn . Mgr

-2--a-O6' -10 *21

S.'oi No. Sorpi. P4.nt Dci. Ter. d Prooty

F 1047.-6525 SEG.COMP#7 2-15-90 13:46 26
Dnermin-tion kltlhodst.ndrd R..iI U'ft. Chrg. Code Rirm.

AT LA-508-101 % RECOVERY 0
Smrpio Si.. couio. 10

? c , -0000122
Rimarks, Cacoulation". P.oulls:

LMCS CHECK SAMPLE
LMCS ID /o7&/f

AnJyt - I mIlsI - 2 Alblyct - 2 A-"Iyot - 4 An.WyW -

Hr Wre Hpirs HP"

D0.b Tm. Comphled Lmb Unit U

- 5 3)

Sons' No 5snoPN Po0" Dole P.ty

F 1077.-025 SEG.CDMF#9 2-1.6-90 8: 7 -6

Dtrr nasl~of M SOnod rS f Ut cCha Cod r.,n

AT LA-50-iL uCI/L E21DI C

S.rrpl. Sr.0 Couaornsr IC

-Aoc -Lz Lo n000013
Rernmrks. -klotons Results

A ti - Anslysl -2 An1yst - 3 Analyst-A Are"I - 5

MrH r. Hr - Ios Ns

7 t 2 Tn. C-OrP -Id

M4T1 r0y

-q

0

-+

0

0

Let, UnI ",'

- -51400-ms (Q -19 3;



Total Alpha Analysis on the Fusion Dissolution

A

a-C

o c

- r~

-- -

.a

* c

* t

8

a U

-. 0

-r -

.8- 3-

-

-. a...

C- 4 :

A

A S

"-a

A-17

g

8 32

i

0 0



S .r ,il N o . S "n~ p P o i t .

F 1076.-6525 SEG.COMP#12 2-16-90 8: 9 26

D...Nnmt.'" MIthoGSIen'8.. Re.*t Urn Charge Code 

AT LA- 8-1o1 I% RECOVERY E21DI 0
.s ..e C...tIm.u C I

try . 000013
1.MCS CHECK SAMPLE
LMCS i D fa

A Analyt -2 Ansly -3 An-yt - 4 An"lysI .

Hr. ls 545 H I."

Dael. Tim. Co.p.p4.5 Lab Unit LV,

2--L 3 - I

S., No Sh" PoD

F 1075.--6225 SEG.CDMF'#11 -16-9u G: 8 26
Metlo4/SIandard R Lt1 Unhs Charge Code Oer n

AT L -508-101 X RECOVERY E21DI 0

C'060o 013
Renaks, Cekkl.tio.. RFealt:

SFIKE SAt-,FLV
SPIIE 

I 
D 

1 -_

7-

An t I Any - 2 An-Iysl - 3 Aralyat - 4 Aslyst - $

Date T.,o CompkoI.d Lab U101

7--e.1 2R- -3

-J

(D
-.--A

0

c--

O6
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Total Alpha Analysis on the Fusion Dissolution
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Total Beta Analysis on the Fusion Dissolution
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Total Beta Analysis on the Fusion Dissolution
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Total Beta Analysis on the Fusion Dissolution
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Gamma Energv Analysis of the Fusion Dissolution
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ICP Analysis - Fusion Dissolution
Analytical Travelers could not be retrieved for this analysis.
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Plutonium Analysis - Fusion Dissolution
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Americium 241 -Fusion Dissolution
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Neptunium 237 - Fusion Dissolution
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rS Mfg Mrs "WS Mr

DI7 T- Comp~sd '.b

" b*4-00--n on-fo-I-s-

16'
S-.I No. s..P. Ponm D" Tn .. ed PrIor*y

F 1074.-61G5 SVG.COMIF41 2-16-"O 8:8 26

Del. ,nrnan 
1

M. od/Sanderc M t LIunits ' Charge Code Rertft

1129 uCI/L E21DI

S.- WS

7Q *- O13
~OnF4lrk. C.ki: ,~ Roco ft

DUPL1CATE SAMPLE

1 77 5

I Anyst - 2 Anilyst - 3 Anyis - 4

Mr. Hr. H.W. 4r - Hrs

Do. Te Come-p-nd Lot UnIl Mgr

I4-4Ia.1I FCO-

S.nI No Snrr. Poinl DOW W-W P

F 921.--658, SEG.COtiP#7 1-24-90 6:39 26

~gr-lion Me.""mOdes ' Ce Cede A 7

1-129 LJ-37E-103 . RECOVERY WB75L 2
C~stoiidr 10

4

LHCS CHEC

LVE io/ RERUN

A I Arimlyvt - 2 AnsfyMt .3 Am"ys - 4 a

Por Sl r DI"O B:sB

Mrs Mo H. N;;

OmeTW* 
Cor 

ed L 

rt-

S.,is NO. om D. r-6.d po

F 0,,.73.-6:G C 1 i _ I#96 2

a _ - .
0
0~

I-'

'.0

1<

C,.)

m

C

=

0

C

0

armnaton ~ thd/sandrd Raw"l Units Chwg. CodG ftrvn

I72 SA3-1 03 uC 1IL E21DI 0
Cutm-r ID

000013

A-a C-es

yet - I An~alysl - 2 A-10y1--3 in, yWt- 4

Hrs H W

T.-e C-0.1.0e



S.rw No. 1 np4. Pon TD w M P£

F 1076.-656t SEG.CDMP#12 2-16-90 8: 9 26

Detrisbom /Mthod-I LRfro tge Cod s os

1-129 LA-378-13 % RECOVERY E21DI C)

Sompb. Saw' C-or £0

2 Q 000013

LMCS CHE3CYSi lE, ces1b/b
LMCS IDE )/4

7 7635

00 / 9
.C'bos

"-I AnnI Ml - 2 A nm yfm - 4

Goo _r_ __ T_ Mr_

.n pL

S.ra No. Smpi. Point Dt Tin,. I P

F 1075.-628- SEG.COMP'11 2-16-90 8: 9 26

De-rtrnntOfn hheto/Ssonoard R..oit Unnto Ch.rg Cod. A.,.vs

12 LA-378-103 7% RECOVERY E21D1 0

S.-Ple , Cuslone ID

: 000013
FWm-rkc Csic-Aat-os,' Reut: fq -
SP1KED SAM'PLE

67. 7

C 

A I 1Wy2-W 3 Ano-yt - 4

H,5 Hrs f. r's

Dots T rneCornpi-td

61 A(1L8k

(D

-I

0



S.,ol No. Samp. P i ThnS h.u.d PFiry

F 1072.-678 5EG.COnMF#B 2-16-9t) 8: 7 19

orm,..,on /oOStaodr 5.M Upie CO.rg. Cod P.n,

SR LA-220-101 uCI/L E21D1s. e eoi-a
REAGENT BLANK

111. 3 7

y . Anatyst 3 Alidtyst 4 AM Fyft - 5

M r H.s H'' Mrs

s.. No Samp. Punt Da. Tin la.d Piwit

F 1074.-6186 SEG.COMF#10 2-16-Qo 9:80 26

GR LA-220-101 LCI/L 0
SOpi. Sit. C.%.Imer ID

DUPLICATE SAMZLE t
-4. J-( 3 7v77
7.-?6717

. -O . 1 D

An.fy - 1 Ar.ty.4 - 2 Analyt -
3  

A-lyl - 4 An. 5ysI-S

1. MrsMrS H r

W.. T..... Co#.da J u ,

-. eefr-e (. 53

SerAl No. S.mp1. PfrnS FUN9 Ti"e leud Priority

F 1(71.-6b86 I EG.COMP#7 2-16-90 8: / 26

erset,9n ,,howst.rs .. WI" uiis Charge Code FteR..*

SR LA-22O-101 FECOVERY E2101 i

S. Si. c ~ ID

_72 W- 000013
ROarn , .c.).l.tes. utw 1.8 f
LMCS CHECK SAMPLE
LMCS ID 7'

.if 17l

AAy-1 A .ytl.2 A.&l - 3 A t 4 . Antlyst - 6

Del. To." Corpled Lab Ur ig

Sa. l No, 5sp Pwin Date Time kved P'io*"y

F 1073-60 SEG. COM*P9 2-16-90 8i 8 26

-D.l.,,v naion hhS.mrrdn.,d R..ot: Unis. Qn.,. Cod. Sefana

SR LA-22u-1C1 uCI/L E21DI 0

S5mp v Sez _,Ci.mer ID
000013

C\1o l-. 71_ _ 7.g6jo

Analy5t - I Anralyst - 2 A-nlyst - 3 Aniyul - 4 AnI ywt - 6

Hra Hm s Hro "fr. Hr

Cot -os.Co rpeo-Lo 15

~

7X

Le')
(-t.

0

.
0

-J

o<

6 4so-aq, IRo W)



T- 12

'b _j; Sr Calculation by DH on 02-27-1990 at 00:51:44
t 110 2 -inch mount Sr Of ! .3792 Y elf : .4215

Sample size 1 Wl Dilution ! 1 Method I

Mount I I Decay time * 12 hrs

113- -1 . -s r

---- - 27.0 q.0617i-02 uCiIL strontium
10 .q6

Mount 4 2 Decay time - 12 hrs
-1I

1205
- - - 27.0 - 9.7827E-02 uCi/. strontia

10 R .-

9K~9-*ZLOI i

4T 6
DT: J6

/27s7

Sr Calculation by DM on 02-27-199
W 110 2 -inch mount Sr off .3

Saap3# size ' I ml Dilution I

IMount I Decay time= 13 hrs

12751
- --------- - 29.0= 1.2?1[rE+

10

Nount 1 2 Decay time 13 hri

0 at 00:52:09
792 V eff : .4215

Nethod 1

0 uCi/L strentium

-- ---- - 29.0 1,3191E+00 uCji/ S rontiA

9BS9-' ILOI. 3

L~- Iet

mtic.n by YE cm 02-26-1190 at 22:04:09
2 -inth mount Sr el .3792 0 eff .4215

e I l Dilution 2 10 Mhod I

3
Kount # Decay tie. 7.25 hra

45154I1
--------- -27.0 9,9034E+02 u~i/L strontium

pLunt 9 2 Decay time s 7.25 hrs

27.0 9 .-'BE+03 uWL strontia

9BL9-'LOL A

-/S Sr Calrulation by VR on 02-26-1990 at 23:17:32
Let #10 2 -inch mount Sr #ff . 3792 V ef !.4215

Sample size , I mL Dilutiop 10 Rethod :

Mourt I I Detia time - 10.92 hrs

-------- - 27. = 6.5407Et02 uti/L strontiua

Mount # 2 Decay time * 10.92 brS

27,0 B.4461E+07 uCi}L strontium

9809-'ELL 3

cWA\

AT M.OO

_ -7

Sr Cilcul

Det 10U

Sample 3i

(or)

0

-

-I

0
=

16 a,, - L - -D 6 - ?6 vp- /?,



Nral No. S-0. ont D T's lud PNorIy

F 1.76.-65e SEG.COMF#12 2-16-90 6:9 26
OsIMsmn-dsult Ura Chrg Code ft.nji

SR LA-220-101 X RECOVERY E21D1 0
so i. sie Cesto*.r I D

V A q l o u
P.-ifa. C llR.SVIlw sir A-
LMCS CHECK SAMPLE AO
LMCS ID_ _- _ S-0,( f~

* &L . - ' \ 7.7 7 7FfIf. ~ ~ C 4rlo4 - I , u 0 /

nwmAys -2 AnIy~t - 3 An." - 4 a.p6

-.. --4 - Co-id .t Uni ,

544GODMN fI-10.936

Snal No, S..p Poini oDe Ti-p I-aed PFiwfty

F 1C75.--6286 SEG.CflMP#11 2-16-9) 6: 9 26

D.W-inatn 7 AthodVStan6,dard j -R.f.It Units CheWrg Code Pnns

SR LA-22o'-1)L RECOVERY E21DL 0
sr'e'. sez cC-o.e, IID

00001
Riorarn.Caleaaijstio. F. ,At:

SPIKED SAMFLE
* ~ 4d 4?.

7.1 7-7I/1

o.,. 1m. CSit. ~su

ca - T. -p..4

13mi A-1-93),

V.)
c-I.

0

C)

.

0



Strontium 90 Analysis - Fusion Dissolution
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WATER DIGESTION ANALYSIS

APPENDIX A

A-49



e. No .ff" Point - Dw TI" -.. d Pnio*ty
F !Q79.-70O) SEG.COMP#15 2-16-90 8:11 26

D.Wris"n UvtP--"-sten.d Aeeuo u aw ch-Pe c00" fg;;;-
H20-DGST LA-504-10 I IG/L E21DI 
-. mple Gi cuomrl 10

000013
I .

DAe T_. C -Vlom d LAb Unyq 4

L ----------------

sbo)-m (A-1-8,
'i., HD smm P0.1 D.W r 6_ d Pse I. ty

F 1c6 .17ocI SEG.CNP16 2~16-90 8:12 26

c w I 1 Ma IF

DUPL so

VO LU1
COMPI

A-" - I f y A-. - 3 An.* - .

Ti.- C._ ... LabLt q

S-1 No. Svmpk Ponqt O.U Tkm I.I Pronty
F 107S.-7300 SEG.COMF14 2-16-90 9:10 26

H20-DGST LA-504-1Oi G/L E21DI 0

000013
REAGENT BLANK

A -1 Arn.y .2 A-'yet -3 Asyw . 4

Dwe T Co. epwe Lab UnI Mgr

It .O6I IA .1!

F 1081.-/7O2ISG.CMP.#17 2-16-90 8:3 261

H2C-DGST LA-5C4-101 X RECOVERY E21DI
SVmPt &. Cwtt*sq ID I

-3:t 013
Ao... Cc.non, A..u.M: - /
SPIKED ANALYSI -
GRAMS SAMPLE
VOLUME ON
COMPLET ION
VDLUME SFIE~
SPIKE ID _,

0.t. TIe CO.np.-. -3 Mg,

Daft~.es Two C .v-aa U X o

0

-

c-

mD

.4,

C)

W



S . . N o . 1 . . % p . P o "i D e W T "e i . . d P . 6
F 1079.-7001 SEG.COMP*15 2-16-90 8:11 26

H20-DGST LA-504-101 G/L E21D1 I

GRAMS SAMPLE
VOLUME ON
COMPLETION

maoy . I AIyW -2 A.-.yI 3 A -

o. Ti- Comp .d Lab Ut Mg

sed. No |S.,,p. at Dej. 1Im.....

F 1081.-7200 SEG.COMFP17 2-16-90 6:13 26
a-- Mel O(smnderO N.1 Un. cZerp. C.e R.

H20-DGST LA-504-10i % RECOVERY E21D1 1
se'Fwi S -. ise co4t...o

SPIKED ANALYSIS
GRAMS SAMPLE a~ 5
VOLUME ON
COMPLETION Z)60'
VOLUME SF1 -
SPIKE ID

WR
bo9 1- C

sp~al No. Des. fpr nmw 6-l ftlorm

F 1078.-7300 SEG.COMP#14 2-16-90 I 10 26

H20-DBST LA-504-101 G/L E21D1 1
Semwie S ze Ce.Io., IC

REAGENT BLANK

C2~4 9 ___

F 1080.-7100 SEG.CDMF#16 2-16-90 8:12 26
fl.iA Uwtl Ch. 1 C.6@

H20-DGST LA-504-101 G/L E21DI I

s5rp!. SIL. 1c dAl,. I

A Y4v31""-'s.''3*'
DUPLICATE ANALYSIS
GRAMS SAMPLE,6"YO-
VOLUME ON
COPLETN ~~

oos 1 I b

Iete I

D5t4 fc lv. ____ L

c_+

(D

(C
I)
r+,

0

(D

0.

I-
CD)
r,

LYI



5U. No J 6-"4 PDflt Dat T_ h....d P6atrIty

F 1Q78.-7314 SEG.COMP#14 2-16-90 8:10 26

PH LA-211-102 R ECOVERY E21D1 0

0000M3
Plvs.k Qcwwcseord pea

A7MyIt .3 A,."[ -4 Anym .

1-26 ,.. . ,,9-

2-2 4 ts F1s

$.'*I No. Safpfo Poinm Dm FnwF 108c.-7114 SEG.COMP#16 :7-16-9c) 8:12 26

Dow -tior Iez wC.t%-on'm IVV M*FHLA-211-102 NONE E21D 0

HrHr r

Al -2 Ana,., . 3 Am"y - 4 A- .§

Cwt " Lab U

i

I

N)

Sei.I No % p P*ZI Date TIn beaU" POttfy

F 1027.-7514 SEG.COMP#13 2-16-90 8; 9 26
I u 1 Cod. Ioa

PH LA-211-102 Y. RECOVERY E21DI. 0
s e.ak S tn. CReoo,. I

LMCS CHECK
H FOUND

SCMPLE TE

A- .1~ .yl- Aeay- An.Fym .4 A t-

., The Co'pwe.d a ueeIM -

b4m-ci {R-ol -mi

F 1079.-7014 SEG.COMF#15 2-16-90 9:11 26
teie~rni.e o7 a . stt .nd.,d NechiUq. Cod. anins

RH LA-211-.02 NONE E21D1

S-mpteSi. custmer- 10
? /000013

Po y*,b C.Io .. e~.

.-2 A-"a .4 A.

oe. Co-p. td Lab Linl

e4- t 1 8-e31)

-

c+I
(D

--

0)



pH Analysis - Water Digestion - First Leach
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Se.,l. No s Poe aen Ds The I. Pl.yd

F 1054.-7371 SEG.COMP014 2-15-90 13:59 26
Ree.miIonIoS Ch Ceds R Hn ues

F LA-533-105 PPM 0
S..WA 3re Cumtese I0

? lp e4 - o000012
-w . Cte.r ok ems. Fks

REAGENT BLANK

A.t- 1 Ar.Wyt -2 Ane. ^t.

To- C-p. d Lab U.. 4

F 1090.-7171 SE .CDMP#16 2-16-9., li :12 I 26 I
Detrmnaso Mtho/Sarded efto Lnit Ch. rpode -m s

F LA-533-105 FFM E21D 0
"" S."" C.0o-e ID

./IC)0 -/ 000013Amr.Ccwwtn. P.Wuts:
DUPLICATE SAMPLE

Anely.I-1 Ayi .- 2 Am-eW -.3 Anshys -d

/70
--.. .. We .

4,144-ee1 M.1O-6)

Lfl

J1

ses. No. S.eP.. P.niA Doa .. "ad Pio,"

F 1053.-757 SHG.COMP*13 2-15-90 13:55 26 -1

D me . t r om I o n bN o l /" f a n dl d A *. U n i t S C h * 'p C o d ae R .r . n

F LA-533-105 X RECOVERY 0 J

S.,rMSg e Ceejon.r IC

? /c -/o, 000012
mpe.,s CaiculWsm. Amaus:
LmCS CHE LS -r
kCS D

IIY~a2- A~hiyw 2 -A..Fyt- A- k..t- 4

DCoo.p eed LL Unit-

F 1U79.-7l7J SEG.COMP#15 1-I6-90 8:11 26

D rcn ,htiOnl Metttd/Stend,. ' R. Unte C Con. P.n,

F LA-533S-105 H-1M E21DI 0

S-Pi, SA. Cmotmr ID

? ,00..C 000013
Re akCe cutet Ons. Rt...Uh.

0

CL

I T're Complted L"b Unot Mgr



50I NO. Ti.,P- n Do Tw I"Rmd Pr1rty

F 1O62.-7571 SEG.COMP#18 2-16-90 8:14 26
D 0rm in tio M elO ta f d ard IRS L et C " -rg CI - - er nF LA-533-105 X7RECOVERY E21DI 0

S..hpse 6I D

/ A0-10 000013
Remaft. CWecWiStIo. Re.uAts:

LMCS CHE ,S k'LE

LMCS I I)A~

Asy. IIY. -2 A-"I.I-3 A-"y. -

Mr/ M. s r M Ara

-m Compwtod L.b Unft MR -

-I

.S p Po"nM Dt* T4m. i d Ry

IF 2e7.-7271 SE3.COMPe17 2-15-90 114: 7 26

F LA-533-105 1 RECDVER 0

?. 100 -1 E -1r~
Romerkl, Cactea tr, sut:-* E ~
SPIKE SA
SPIKE ZD~I
SPIKE VOLUMEvL5wL

G 30 )5 . lc) ,)A-" jI A y - - S A--4

MrslI-



fxrw P0 S.-~ Otim - " -h 7_6 ft iy

F 1054.-737 SEG.COMP414 2-15-90 13:59 261

CL LA-533-105 PPM 0
S-p SM C40I"O to

? -rp 000012

REAGENT BLANK.

-2ye A - An.1y. .4

F 1O9o,-7172 SEL3.ClMP*I
6  '16C 9:2 2

CL LA-533 E2I FF

-o * - -eD

DU L T C A 1TE S MPLE C
An.Wu io : 12 26nmol -tUI mm d

H-P FPM E WI

.5'

F 1053.-757 SEG.COMP$13 2-15-90 13:55 26

CL LA-533-105 % RECOVERY 0
S.,npi. 3m c.ateo., 1

- 00001M/0 p-..o OOO
'roftrO. clfet C. 0j0tg

LMCS CHEC A LE
LMCS ID UfC

-7-

s1A . ,I .2 A-Ylt .3 A y.. -.4

6zl0 7//e&

F 1O79.-7'72 SEB.COMF#15 2-16-9o 8: 11 -6
D*W'""' * M 1h* ' s 0'''1 ' M"M " 1m Cho .Co . r ,n.

CL LA-533-105 PPM E21D1 0
5- 4 S. C.4 ,. ID

7 /000013

n_..ca om. C U," mg



s e3 i o . s a sp ." p i - o wts T I . - , " ,i y

F 1082.-7572 SEG.COMP#18 2-16-90 8:US 26
Dee~o".nn wtomwmwud Pn t ." Ya lcAwscoft m,,..

CL LA-533-105 % RECOVERY E21D. 0

Sm I ~bom

LMCS CHEE WE
LMCS ID rD

T Aly AO-. 3 A 4"13

w- --7

ub uwo mrs
(2 II es Cnrtsd L (LI

serw Mo. 5semPWleon |Dft TW4 .l.ww p.""m
F 1()7.-7272 SEG.COMP*17 2-15-90 141 7 26
D.f'rl-oon him**61*nd*' P..um Uaft 0'* s Cod' iinwn.
CL LA-533-105 X RECOVERY 0

6ep Sit. csooer ID

7".

SPIKE SAMPLE
SPIKE I
SPIKE VOLUME-.inQ ___L)

to 4 ') I -

Mrs Mrs Mms H.l 74

Os T ... Cop6.~.d L. U

1 A*-.-L

0

*



S-W No. B..p. P.61 .0 I - ftlof*

F 1054.-737 SEG.COMP#14 2-15-90 13:59 26
q-&baf M?w e.d A..R Unt. C.l. CWs mw

N03 LA-533-105 PPM 0
S-m W (;~h0012

REAGENT BLANK

I." HM. nO, I"

0.,. I o " p t Lob Unt

S.rlat NO S.ooT-t OIn.Iod Pii~
F 1080.-7177 SEG.COMP*16 2-16-90 8:12 26

N03 LA-533-105 PPM E21Di 0
a...~ 0  aixC.Moo.- ID1

DUPLICATE SAMPLE

Y' -In.ye ^,W - nlysl,,4

Mn,

C-,V*C-OO Ln-,.as &

F 1053.-757 SEG.COMP*13 2-15-90 13:55 26

N03 LA-533-105 % RECOVERY 0

n Mn o * N t

eo I

S.-i No. U7np. Pooml Woe Tbio I.,d Pnont
F 1IC79.-707.3J SEG.COMF#15 2-16-90 8:11 261

0.~n~~ion ~ O~eM Lh-t, Cods P.r,,n
NJ3 LA -3Z-105 PPM E2ID1 0

-/0 000013

Ao,' T- Codn, .s U
An~iySI. An~iyN- A-eyil A-dy-t.

Lfl

-4-1

16
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0

Chromatograph Analysis of the Water Digestion - Nitrate Analysis
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0

$.'l No Samlse Pol.t Dew TIme h.o.d Priority

F 1082.-7574 SEG.COMP#19 2-16-90 1:15 26
.af.qhodSw.,d.-d. nr.w, Wi. ' Cnite cew caf qw

P04 ILA-533-105 X RECOVERY E21D 1)
"P. 0 mmCush~ ID

? /-/o 000013
.te- . cvlc". ew. fn. -

LMCS CHEJkSf LE
LMCS ID 

t

AZXe - A .t-2 An"l .3 -2', - 4

Dj T b.p.wd Leb W..

*1//46 opt"-

SaW Nm BSpw pkI Doe I b"d Priwiy

'F 10$7.-7274 SEG.COMP617 2-15-90 14: 8 26
M.ehc8't.ndaw R.A uft, caf. cd. wm

P04 LA-533-105 % RECOVERY 0
" Cufto~ee ID

2.I cc) 2 a

SPIKE SAMPLE
SPIKE ID.35 -(, 9

SPIKE VDLUME .. 5> L

.100W
______t 0-0

Aflleyet - 2 JA-"-3 A-"

Dew Time Co..ar, d LAb U M

IPA-j--4J

Moym . i

El t07 hlgu)



s0W NO. s int D..d rm k. o

F 1054.-7374 SEG.C0MP#14 2-15-90 13:59 2
D~'""'-n3- -- M.ndt u 1I* c:V.,w C~s RPr%

P4 LA-533-105 PPM 0
S..w &8. CUsk-W.g 10

? ;tpr( 000ou2
REAGENT BLANK

A - A,4 - 3 A.*IyI

Dol T- C-id

F 1080.-7174 SEG.COMF#16 2-16-90 8:12 26
o.m.-ti"n %Motoftdr Po *n Unfts caegw o.P04 LA-533-105 PPM E21D1 0
s5-pl. S.'. ca~m. 10

S/00-o 000013Re.-fkct. tn.Ra.:
DUPLICATE SAMPLE

A"* I- T.A, C- p.. 4 Lb Un ,t M-

I .. . -

0

sw., No. , ~pw Poin Ttt.. h.. Prky C

F 1053.-757 SEG.COMP013 2-15-90 13:55 26
o~~mn~o uthwon ~ p .. *t uoe, ___rg 0ae R~

P04 LA-533-105 % RECOVERY 0 2

? S ,b 01 LOD

Farbl fcoow e02a. .:

LE :r

.5

S - A.Iyo4-2 AA.W..yo 3 An.4 t - 0

(r6/LA A)&

WW. No' S..vpI PowA D Te. lp.,.d P lo~

F ].(:79.-7(.-74 SEG.COMFPi1' 2-16-90 8:11 2S 6

P4LA-573-"O5 PPM E21DI 0

? Il

I____0
T~oo oo~pd.O Le IkS

1 &"600-ftl (A-sa-"



Dooerm-mnn W-Thod/pteadad FWUMl Unitm Ch-Wg Cbdt Rerns
So4 I LA-533-105 PPM 0

S..P* Sin Ctn ID

? -b r000012
ftneofrt. C&OCUf&%oM Pnlo:

REAGENT BLANK

Anayst- 1Aroagvi - 2 Aniywt - O N-"ys - A

M sHs H,s Mr. -1*

T-m. Comp.t.d Leb U -

S.H.I No. Sr..pb Pool De TIn' d I P.ty
F 1080.-7175 SEG.COMF'#16 2-16-90 8:12 26

D nn Meth 4d/.'arird RIt Uno Chorg. Codo Aer-eo
SO4 LA-533-1C-)5 PPM E21DI lb

S.,rp. a.. C.vor 10
? /09-/ 3

Fw Irk& . Icvt/son. ftsuts:
DUPLICATE SAMPLE

A-"I - I AsYe - 2 A^,y"1 - 3 AnW,,vt -. 4 ''''

Hr eA 
s

D :t i Tim- C-.pb.0.g Lb Uni. Mgr

O,-OW~-Wt IRI I

l~i

SonI No. -SpO, Poifg 10.1 Tieo basd Ptorey

F 1054.-737d SEG.COP#14 2-15-90 13:59 26

0

S.,i No . Se-pw Po" Dole T.. .d PMoous ty

F 1053.-757 SEG.COMP#13 2-15-90 13:55 26
No. mlr io Molhod/Bt-dard R..Aurft U ., Cag Cd.h Aernm

S04 LA-533-105 I RCoXVERY 0
GS'pw S e Cus5b ID

? - 00001

LMCS CHEiC LE
LM1CS ID (CIT

A neget. 1Anayw - 2 Aat- 3 A-"~I .4. 4-

H. Mr. Hirs Hro

DaZZ I T-me COpegd Lab Urt

F 1079.-//1. SEb.COMP#15 2-I6-9O 8:11 26
rdR&k UnrU C... Coft R.ons

S04 LA-53-1o5 PPM E21DI C
S.-ps. S.".~I

. -/? /-00/1D3
No.,.roj C.rrc ., R...,O:

ney -I Anyet 2 Any - 3 " - 4

we e Mrs r We

Dem Tim Comea Lab Lonn Mgr



sral No. I S.'.. Pow" - Ek TWO b. .t

F 1082.-7571 SEG.COMF$1B 2-16-90 1B:15 26

S04 LA-533-105 X RECOVERY E21DI 0
sa-pwe som CAIO~~ I D

/00-/o 000013

LMCS CHEC . LE
LMCS ID 

9p/ -~

6 -1

1) C\W

S .. S 4 PoI Dat . PTO. wy
F 1057.-7275 SEG.COMP#17 2-15-9O 14: B 26

S04 LA-533-105 X RECOVERY 0

SI-sto Bs Cush~me 1D
S....,. S0s ,,ae....?7 -- 1

SPIKE SAMPLE
SPIKE ID L
SPIKE VDL ,^EO3/5mL

2L3t 656 (n )/-

A-" IA-. - 2 A-4yw - 3 A-.yIrM

M'14s - -A

1480-e (RJ-1943)

(D

C+

(j~)

C-1

C-+

0

VO
-o

1<

C,,

Li"



S.,w NO. swmpi. Pn. Dat. TimO W.*d Pft y
F 1078.-7326 SEG.COMF#14 2-16-90 Ia10 26

DM.P""i" Uehod/Sa.ndm.d A.-A Li chv C." f.w*

TOC LA-344-105 G/L E21D1 o
0J.?0013

20eut,
wkm Cmuimfians. n..UnB

REAGENT BLANK

3.d

Ann~t - W nlyvt - 2 A-"Iy. - 3 A-lsy.4 A-"y~ - ~

Mrs MI M. MPW 101

Do. T'. C.p..ed L.b Un Mg,

2 -2(-90

SeI N anspw. Poimo Dam T. Iua Ptiotty
F 1(80.-7126 SES.C M P 16 2-16-90 E:12 26

""""" *oesth InOd A.sse Uo.W csCrp. C.4. N.;,ss
TDC * LA-344-105 G/L E21D1 0
u 7&l Cwt i, I D

DUPLICATE SAMPLE

p-2M-3

A..J yM -I A-ir - A Y.-3 Anitlyst -4

0.5. Tk,, C-oowd Lb~ LM

S.r.I No. S.mP. Po, T , .d Prdity

F 1077.-752 SEG.COMP#13 2-16-90 B: 9 26

TOC LA-344-105 V RECOVERY E21DI 0

£...V4 sin C .m10

7. 2,.-Ay 000013
P .arks, C.1c ub~ilwms F-Lit: 

pLMCS CHECK SAMPLE
L M C S I D _ 0 CL L4 5 

S e a

aoo
A-. ,W A-"ye - 2 A-"Iy - 3 An-'ymt - 4 A " -~ 5

U9 2 7 sta-
M's Mrs tn "I rs

0.*e TM_ Compwed Lfb V"

2 --2- -

Se.: No. B.opa. Ponte Tio. h..d Priomty
F 1079.-7026 SES.COMP#15 2-16-90 B:11 26

Dm ie, m n "thoest-rl"'d P.WI unmts ' c-twe o. e .00n fip

TOC LA-344-105 G/L E2101 Cl

S.nnp" S" C1.n to

? v 000013

WI W.. I WI 2I A-WI-3 A " rr

A

0

C+

IM

cr+

C,)

C-.

(DLe
C-



skm. No. swIP4 Poln, om
F 1082.-75261 SEG.COMF181 2-16-9(

TOC LA-344-105 % RECDVERY

0 - 60& -

LMCS CHECK SAMPLE
LMCS ID 70"/IL

Sooo

2-25-'D __ _

8:14 26 F 101.-7226 SEG.CDMP#17 2-16-9) 8:13 26 o
CLagaC d A Ce de ftww/etsear

E21DI 0 TOC LA-344-105 X RECOVERY E21D1 

000013 ?, 2," f- /Q ( ,03

SPIKE SAMFPE
SPIKE ID -
SPIKE VD

1 G1<

Mrs~~w Mr wtt3

2-2(-91 ______ T.- C- 4.,.d b U, .

CD

(D

0



Total Organic Carbon Analysis on the Water Digestion
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S.'a m o. sa" p -e POnt DOW Th, '..Od e.4

F 107e.-732E SEG.COMP#14 ;-16-90 8:10 26
,, n M.podSWdd C.odt Un.h co6' COSs

NH3 L 1-634-i02 M E21I 0

23 *.e-!h fd 000013

REAGENT BLANK

Anlyt Aalst-2 Aret- 3 A y - Aroysit - 5

wes Hr roMs

D~eTi-n Comp&etWd Lb

S.1. No.m. " [>aw .I@ Ti.. hoo-d P "?*Y

F 108R.-7128 SEG.CDMtP16 -16-90 8:12 26
U."d/s-dod UftC o aCO R. ,.

NH3 LA-6f4-1O2 EF21"1 0

-.,.. 0 7---t -~
eyreAw 0000m3

n-ilA.,CIu nS sft

DUPLICATE SAMPLE

Anayst- 1Anlyst - A-alymt - 3 ArOyvt -. 4 Ant s

Date Ti-e comi.d La, ?ru W-p . I -es

11

Senai NO. S..mpt. 'mn Doe. T n Issued prip"y
F 1077.-7528 SEG.COMF13 2-1.6-90 6: 9 26

Dowo/tSn.aO G.d nNIt Lnds ca" Coda R..

NH3 LA-634-102 X RECOVERY E21DI Q

S..." .6S C.d."o.. t,

LMCS CHE C,.SA~l 7T
LCS ED t

I Any 2 An. y.I - S A yt - 4 Yt s

Hrm 
Hrs 

Ir- I.b

Dowe Ti-e c-pl.ted Lab Un

1 Pic O MF: -' - 0 1 "' -s

F 1079.-7C28 SEG.COMP#15 2-16-9o 8:11 26
D.,.,m-4nSons d T..oa ULs Ch.. Cod. Raao

NH3 LA-63.4-102 M E21DI 0
S..P.. Sao C ID

,? 7 & 000013

A y - I A-".y- 2 Anolyo - 3 A y 4

r.-e C-Omp.t Lob Unt L49

0

l<

C-+

CD

(D

0



$..* No. $-.pis Po.t D.UT..imn d P"o't

F 1082.-7528 SEG.C MPH1S 2-16-90 B:14 26

NH3 LA-634-102 % RECOVERY E21DI 0

somw. sm. cwto e lb

?MCs ; EC , d.
LMCS CHEC
LMCS ID

Arlys. - I A1y.-3 a A.yI-4. -

Wef T-m C-mpl~e LbUnt

F 1091.-7228 SEG.COMP#17 2-16-9t' 8:13 26

NH3 LA-634-102 R )ECOVERY E21D1 0
-. Sin 'W6013

SPIKED SAMPLE

An.*vst - i A W - 2 A-.s - 3 A,"YM - 4 Am"rS 6

DOt. Ti-e Copletd Lab Ue6*wot _____-

(D

C.+



94-m NO. S. p* PorP D.lS T" htu. I p .l

F 1078.-7727 SEG.CDMP#14 2-16-50 B:10 26
Dow--- U-V--d-.ndsd ~.Lh CAmP C... ~~un.

C03 LA-622-102 G/L E21DI 45

goce 000013
REAGENT BLANK

5

Amw -I Arsyst - Af-yls-3 An ys .4 An. t-8S

7002 7 x'
H.M Mr M+. r.

r-ew el 4-o

Dole TNo C*;. Pornt D.ts ;

S18.-71,27 SE(C.CoMF#16 2-16-90 :2 26
M-...rnr 26t C~p.Co

C.3 LA-622-10 2  G/L E21X
s.nmp. Sm. Ds t

:200 
*'*

. --- , 000013
DUPLICATE SAMFLE

A.Iyl.t - 3 An.yjt

M27
Wss we -

T-s~ Co-sPis,. 1.0 Unk

2-27

S.,.r No. S."pU . Point DOW. Ter. I PrIorwtyF J(:77.-75271 SEG.COMP013 2-16-3, 8: 9 26

jO Coo nsnC03 LA-622-102 '. RECOVERY E21DI 0

S~mp e m.Cmtorrer gO

? S- 000013

LMCS CHEr -LE
LMCS ID I

0 ,y - I A,.Wyt-2 A- si 3 An- -aK 4w -

Mrs Mrs Mr4 WS

'3-271
A .4c~e -es

S. , . s..,,4 POrn. oa. Tan. I..c~ Prk'y
F 1l)79.-7027 SEG.COMF#1l 2-16-90 8:11 26

COr LA--622-102 G/L E21DI 0
Spl. Snzo Co.I0n. 10

000013
Mn'. C.*~hin loI

-3

.2 An.Iy.i-3 An~yol-4 , .4

7- r C.-pi L" Lkn Mg,

2 7-9 M I-

C-)

0

CD

0

rD

C-+

(D
I

0



3im No. ftpNit V ow TWv Wk ft~t

F 1082.-7527 SEG.COMP#18 2-16-901 8:14 26

C03 LA-622-102 X RECOVERY E21DI 0

519e 000013
Fb-Wa cabc.47e w AtA

LMCS CHECK SAMPLE
cIcs ID."Aj9 D LL-.

m. . Hr. M. H..

lo7e Ce ped Lsb

:2-.27-10 -____

7 I S M.H-W

F 1081.-7227 SEG.CDMP#17 1 2-16-90 18:13 26
.. ,.nmIst d Rv,.,..,.. .Un. C ,... .. .

C03 LA-622-102 X RECOVERY E21D1 0
8-vip. 3as Ceejone 10

?0 *; .. 0 013

SPIKED SAMPLE
SPirk ,C M '(101

IJ6 2y p
Mr.* Mrs r) W,. Mre

D -O - Ti" Ce Ps" Lb UlIt
:Z-2 740,

0

c-I-

C-+

C+

(D

0

=3

-3
0

{
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5. No I rmsmp PvInI D in.. psoy

F 1079.-73791 SEG.COMP#14 2-16-90 8:11 26

N02 LA-645-001 M E71DI 1)
se~i i Oesmbmw 10 -

000013
"*,'=r4 a t o a ft':

REAGENT BLANK

Armyst-1 A yt.2 A ,- Aoy.4 An.

Ll Mrs rr s

0.9 7..,..comp.ted Lob us o

S..I No. 5.mnr. fx 0.10 Twm . p9.&0

F 1080.-7179 SEG.COMP#16 2-16-90 8:12 26
D.I.1--t-e ua stn rd A ... L,. ch-rpo Cods %,-o

N02 LA-645-')0 M E21D1 0
S.-Ol s cuw me 10 -

? K ls 000:13
Q- .m al, .scu." n, n.A- : ---

DUPLICATE SAMPLE

A"*W 1 Anerst- 2 Aalys - s A.Wyet - 4 A

Mo Mrs 1r3 Mrs "

Ss.bC- P~ Lobu Ue. ,,g

IOO1Z
54.480Diwl rp..539

Swo.l No. Sbmpv. Poi 0.t, TIm. .... d PDiMy

F 1Q77.--757 SEG.COMP#13 2-16-90 l: 9 26

N02 LA-645-0r1 7. RECOVERY E2ID1 0
sompit SQ. CoAom. ID

716(*No - ~n 000013
5.7.m0, C..vimt.vn.. 5.s,:

LMCS CHEC AMPLE

A-"n . 1 Ao1,.t-2 A-,.y.t-3 A, e.4 A, 

Irs Mrs its Mrs

.Ti.,. C-Op6.ad Lob un 44

/e -* -6-o, .o.

Sial NO., P tT

F 1079.-7079 SEG.COMF#15 2-16-90 T:11 26

N02 LA-645-i1 M E21Di 0

E-mpla C-1- Iwnn D
Ors.. ,scs ... C...or,. :

A-"yt - I A - r Anayt - 3 n n

'l< zL9 ~1Mrs mms Mrs Moo

IN" T-e CWWp.W~ Lba U-0 kug

I Q OI

R-2--
'-'-'S"

C+t
CD

C-I-

(D

CD
V)



e No, £ae.l PgnI D T1s b...dg Priarty
F 1v82.-7579 SEG.COMP*18 2-16-91) 8:15 26
f'""mwioM "d RlNi .i GF3. Unts C ,.. 0

N02 LA-645-OO1 . RECOVERY E21DI 0
Mrpbe Mrs cusArbmw 10

? Arn - C00013

LMCS CHECJ: SAMPLE
LMCS ID

Mrs Mr\ MrsH

Tkyo~~~~~ C~pta LeUl e

5.rwi No b"p". Poir Do I TO" I.m I Pr ty

F 1C)61.-7279 SEG.COMP17 2-16-90 8:13 26

N02 LA-645-OO1 X RECOVERY E21DI cl

? Sra, C .. nI:

SPIKED RAMPLE

</ -'

-*k

A'.y)I A-"y~ -9 2 ,y .3 A.yI4 Ar.

Mrs JMrs ws

Colpioo- CI

LIZ.I I.,I

c-I-

I-f

cl



'71,/V

F 1078.-7325 SEG.CDMP#14 2-16-90 :10 26

AT LA-508-101 uCI/L E21DI 0
sompow Sam cIIwo lb

p .. f 000013
REAGENT BLANK

-i y - .I- 2 Analyst -. 3 A yy - 6

TI.- C0 w Lot U.1 Mg,

.5-le

F iC)0.-712. SEG.COMF#16 2-16-90 3:12 26
cot-immao MAthod/Surd, %.WM Untis C- _g Cod- o
AT LA-508-101 uCT/L E21D1 0

SbeCurtone 10
s -klotbm S., C'I... I50 A 000013

DUPLICATE SAMFLE

A,~.J A_..Iysl. z A-W.3 AAt .4

1*1 I*. 5

Ti-, co-ph.,. Lab UNVI UMr

F 1077.-7525 SEG.COMF#13 2-16-90 6e 9 26
Dker~ntin "md/&tar4.r4 %_* unft cmwrg CO" ft

AT LA-508-101 7. RECOVERY E21DI 0

e(M013
LMCS CHECKS6PL
LMCS I E

MrS. M. 
1 M 

rwo

F 1079.-702-1 SE6.CLMP*1 2-16-9: (8:11 26

C*I-na/54flGm -IIW Unis C o . P.O.',,.
AT LA-508-101 l0CI/L E21D1 0

S-npI. S.. Cton., lb

7 go A000013

Ar.Jyg - 1 ArPAt -3 Anlwl -. 4 A,." -

II L
Cats eW- ConsVwtd Lot n

0

0

c-s.

C-+

0

I "4 - -



Total Alpha Analysis on the Water Digestion
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Total Alpha Analysis on the Water Digestion
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Total Alpha Analysis on the Water Diqestion

I

S
AN
C

5-

8
- IN
- -

-- a.

F6

-ni

I-n

i

0- I

A-77



s'.I No. S -Ph* vrst Dole Tom 6..d Priorfiy

F 1072.-732l SEG.CDM#F14 2-16-901 8:10 26
D.irm M od/St..d..d n U

TB LA-508-101 uCI/L E21D1 0
S.'mpI. 3.o. Csdomr ID

\ 000013
REAGENT BLANK

y A yt -2 A."yu - 3 Ar.1yui - 4 A-y* - A

ras. To,.. Co-Mpod.d tb UMI Mg,

Ser No.Samle Pint ateTi-e W".ud Pfiorty

F 1CtBO.-71201 SEB.COMP#16 2- 16-9 8:12 26
Dotr.'nat..,. M .th d .. anad ||o4?l Units Chp. Cod. ieno,

TB LA-508--101 uCI/L E21D1 0

S-npI. Sin 
c.*o.,..f ID

DUPLICAIE SAMFLE Q - A

Ioy.1 j AWay.4-I A-" -3 Any.4

T m CO..pL t d L b L n M grd

il -.o0- 0 *W--P

90r,41 No. SUvp POWn Dat* Tnm Noaed Pdority
F 1077.-7521 SEG.COMP#13 2-16-91 8: 9 26

TB LA-5C'-101 % RECOVERY E21DI 0

tS.. C..Iomo.r ID

nMO013
nemark&, Ctclaons esrs
LMCS CHECK SAMPLE
LMCS 11/

v* - An.yE -2 An ty.1 3- 3t Au -.

Lt\ Tb,. Comp'0.d L t Unn Mg,

SirIl No. S..p't Ppi D.t Ti.. .- d PUOIPty

F 1079.-7020 SEG.COMP#15 2-16-90 8:11 26

-- ,I-n FI-11 Uftd CMaO Cod. R.-run

TB LA-508-101 uCI/L E21DI

s-mpi sin0 C,.odw~ I D

? SC000013

A.yot-1 A-yi-2 Anlyst -3 Anuyot-4 Ay.-5

Dot. T-. C. p d Lob Ur.t

e2s---) _____-_I



lb

Beta Calculation by Y om 62-26-1"0 at 18:37:18
set 114 2 -iAck a.nnt Seta eff. .2734

SWa size : 10 &L liati1on I

mount I I

4e154
-------- - 19.0

10
* 7.025E-01 uli/L beta

_:ta C.Wation by EtU on 02-2I-190 at 14:48:42

le-1 2 -inch bt geta off. .2T34
Sample size : 10 AL filution 1 1

Noult I I

8128-
/'e) --I-62 1.4067E-1 uCiL beta

10

Krrunt # 2
Mount 1 2

53479
- 19.0 - O.779BE-01 uCi/L beta

10

OECL-'BLOt L

2-q oat

891t
..--..--....- 19.0 - L.4361-01 wCi/L beta

^?SL-*LiL J ,

)LJ ;;a -0

- i//

ieta Calculation by YO of, 02-28-1790 at 18:35:15
let 414 2 -iach mount Beta off. ! .2734
Saale size : 1 &t Dilation : 20

ffuet 1 1

40141
- - - - 19.0 - 1.3165E+02 wCi/L beta

10

5/
leta talculation by A on 02-20-1990 at 10:36:9
let 114 2 -inch sount leta eff. : .2734
Sample sire I I mL Dilutic" : 20

KDunt 4 I

4459%
- 19.0 - 1.4633E+02 vCi/L beta

10

Mount 4 2

Mount 4 2

52839
------ -- 11.0 - 1.7349E+07 vCi/L bets

19.0 - 1.7466E402 aCi/L beta

O~tL-OSOL A O~OL-6LOL A

OOL-'6LO0 .4ZLLi-'OBOL A



Total Beta Analysis on the Water Digestion
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hrIeT No. saV Point DT ]S Prrty

F 1078.-733W) SEG.COMP#14 2-16-90 8:10 26
n Menh dard L 'int Ch. CIds ftwur

LA-548-121 uCI/L E21D1 0

.60p1 C.st.ryw ID

\O LC'7 00013
REAGENT FLANK

Artyt-1Anls Ar-nyO - 2 A-Wys - 4 Aayt-s

wa Mrs wrs r

Dt. Th.. Co.pSeted jLbU 4 k -

12- 3 c f4V

S.1 No s p w Pl.w N Ti. t.0 Pr ,y

F i080.-713C SEG.COMP16 2-16-90 8:12 26
DMt..*w Uits Ch.,. Cod. Aore,

GEA LA-548-121 uCl/L E21D1 0

SF060013

DUPLICATE SAMFLE

C).,3 LC Q

WeM Twsop~ LbUaMr

Tb-

2-23J I

3.Wa NO. S."p" Poind Do.e Tiw. b.ue P"rt

F 1076.-653C SEG.COMP]12 2-16-90 8: 9 26
DM...d&SWandrd Reb'I Ch"rg Cod. 01rv.s

LA-548-121 74 RECOVERY E21D1 0

Bampft e 0OuaO. r ID

?. cOs L ' 000013
LMCS CHECK SAMPLE
LMCS IDJ}&bW

A yA_ Y -2 A yI -3 A 1yct 4 A yI -5
I ___/__y

Ms rs his ws

0T"ComI'pb.t.d Lab Un. gr

5-41 N.. Class T0sa.n d 6oa

F 1079.-7030 SEG.COMP#15 2-16-90 8:11 26
c,,.kJon d. tn UnV. CP.rq. Cod. f R..'

GE LA-54e-121 uCI/L E21DI 0
snmpe Sa Cto-r ID

? /000013

I I

No..rfl C~b.,m o . sS

A-." - I ^ronst - A'"*e -3 An-"y - 4 A-a. -

Os T Conp bId Lab Lbnt

>_- 3 10vJM

J M i 2 a A #1 I i



f I-8 1es No. Sampw P.WA at To- %.a ft"

F 1077.-7531 SEG.COMF#13 2-16-90 R 9 26

GEA LA-548-121 % RECOVERY E21D1 0
9.C..rw SiD1

3 00
LMCS CHECK SAMFLE
LMCS ID-l4._OyY

Anlyt - 2 A An-yOt-h An- yAt-

PS. MrS HI. MWi

Dot. TIm- COn'p.5sd Lab LJit

2Rv.

swwil No.-v Sa pPoinm Date Tn" 0. ud Pirt

F 1675.-623C1 SEG.COMP#1i1 2-16-90 8; 26

G I LA-548-121 X RECOVERY E21DI 0

L; 1 2e 000013teswc& C.6lair , 0 C.06"W l:

SPIK Sf
SPIKE VD 04

3;43 /

I T." Anays C- * a A n e rls ntaMr,5 Mrs Mrs Mr;

_________ ~nr



sbliF No. Sirple PinI o. Ti,, ,, .d Priotty

F 1078.-63501 SEG.COMP#14 2-16-90 8:10 26,

ICP LA-505-151 PPM E21D1 0

REAGENT BLANK ao

4. :AO.ye 2 . 1
7
.?. .4 AnIy.t-s

.I No. op. P t T iI- 1 Prior"t-

F iCIBI.-8250 SEG.COMF#17 2-16-90 8:13 26

DO..rwmUn tWi.Wte . . c p C@* s

ICP LA-505-151 PPM E21D1 0
S..,pI. 2.. C.*on..r ID

SPIKE SAMPLE
SPIKE ID
SPIKE VOCUME iC ra

A~n'" I AW.Y91 .2 A,,ii" - 8s

be~~W w#O~Fpee

Trm Cko-8ww

.%ri.1 No. 1 P46 Dee To. .. I6 PPoonlty

F 1077.-855C' SEG.COMP*13 1 2-16-90 Si 9 26

ICP LA-505-151 I RECOVERY E21DI 0
s.mpi. sin Costomisr I D
? -D,,jve eOl- /3

LMCS CHECK SAMPLE
LMCS ID

Aiw-y 2 A~eilyipt.3 A, -6 A " .

oli.l Ti-O c""p"'e

V & P-1040

o7f r c

F 1080.-815W SEG.COMP*16 2-16-90 812 26
R...k U.it,. car . n.

ICP LA-505-151 PPM E21DI 0

? S a -)AO Cr.1
Fama.k c~allaton,, F..w w
DUPLICATE SAMPLE &0

Alhm.a

A7 -9

C

-)

0

r+

(D

(D

0

I



son.l No. Smp. Poost -Ops ThS 16.0d P bo.y

F 1048.-638 SEG.COMP08 2-15-90 13:48 19
D.twr.soto Mt).0mlW.desed %..AI Ultt p Ca cod . w

PU LA-503-156 uCI/L 0

? 0-(00012
NorwS*. Cato.o UiU

REAGENT BLANK
/.Zoo), 2 /noy 3 3 "- A.t480 M\N"

406 AIACH PRINT 013

M', M"

e Ti, Corppited Lob UnI W

- % 4 4 7,- L
5.nol S- 2nvis peltS Dsom lit. mk rot

F 1080.-7191 SEG.COMF#16 2-16-90 8:12 26
Deibrf tAm LMohojsardd do. t Un0 0tt9. o. rns
FU LA-503-156 LICLCI/L E2D1 0

sapM. Be . C tpto., ID

S:"A000013
DUPLICATE SAMPLE AEA480 MIWN"

/ ArTACH PRINT OUT

A *I Anstyst - 2 Anslysi- 3 A.."I - 4

Sir. Mrs Mrs*0

2-i C-cfs.'c

Dip.-im~o . Btm,,taderd f..A Ln WASrg coasntun
PU I LA-503-158 1 RECOVERY 1 0

' St .bC*t.*w.o 10

? bc - -b - QOOOI
'nR..rs. ciilcuwe..n.w n

LMCS CEC L , MIN"
19ATAO PRINT WT

An y.t - Alay - 2 A.lyt - 3 Anl - 4

Do. To. Co7- p e- d Lob L.M

F 1079.-7081 SEG.COMF*15 2-16-94) 8:12 26

D.w ,.nniton D-Aows ot, f..A unit. c...g. Co. F.W.-

PU LA-5O3-156 uCl/L E21D1 0
.- sC-s0.mr ID

000013

XrAcH PRINT OUT

A-"y I Air -I An- 3 A-ya -4 A-. y-.9

Prn Mrs r

o.,T-., C-pi.,ed Li, unao %,

I1

7. N . Tim I0.6d Plrtiy 1
F 1047.-658 4 SEG.COMP#7 2-15-90 13:47 261

; .

6+40K I1 Pi-10-



Plutonium Analysis on the Water Dicestion
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F 1048.-6381 SEG.CODP#a8 2-15-90 13:48 19
. m .w wn o . Ab 4 1 o d f 3%t . ,d P . . A U M W 0 4 8 ,9 * a&. m n s. 

AM ILA-503-156 uCI/L 0
s . .C...w., ID

REAGENT BLANK "AEA-480 MIN"
O 6-1#U3 ATTACH PRINT OUT

A-. -2 A lyKt - 3 A. .4 A.ty.t - 6

o.4. Thm. Compiet. L.t Lkt UgI

F i:st.-7 82 SEG.CDMP#16 2-16-9o 8:13 26

AM . LA-503-156 UC7/L E2lDi

S"00013

DUPLICATE SAMPLE ,MI"

An.y8-. 1 An..yst 2 . yspi- 3 Ar.4y1-
4 

ALby.-s

?--2. I~-f CO 'id L *.

b~. S3." ftwMD T-W. W...d ,Ps

F 1047.-6582 SEG.COMP#7 2-15-90 13:47 26
Do.mom mmhe"., .u ft- . Ca~ r Cof. nm

AM LA-503-156 I RECOVERY 0
S.4 sum C I..,.r 80

LmCS CHECK CAEA)T.E "EA4 I"
LMCS ID ATTACH PRINT OM

A' -1 A*yet- 2 A.ly. s A- . 4

T. Cmpi~ Lab L.Mg

S44&o-Usi Ul-IO-Sa

F 1',79.-7082 SES.COMP#151 2-16-90 1312 26

AM LA-503Y-156 uCI/L E21DI 0

/lo> O * - "AEA480 MIN"
ATTACH PRINT OUT

A-."y - I Ay - 3 A -4 A- -

ws P:t- /U)

0.4. Ti. C. pP~ d L bt usi

Al, I- 606r jqJ sro's -7

-

v
k 664=441 in-"-am



s.rN. s.w pPie .n. h..A rwfty

F 1o76.-658- SEG.COMP#12 2-16-90 8: 9 26
Dm mwne. .- f~aotwaa,I Fw.. st , ' e~ chwp aCnn, f

AM LA-503-156 R RECOVERY E21D1. 0

000013

LMCS CHEC SAMPLE
LMCS ID/ A5_ a'

/_,,, re 10 _____ e.

y f.t ." - a A, - A- - 6

7_s,-7 $7

IL &07 t
ien S..np. Poinl D~a ni..ua pim

F 107t.--62B2 SEG.COMP411 2-16-90 8: 8 26

LA-503-156 X RECOVERY E21DL 0

. 'An .s 000013
P Ams, caicwwww POwns,
SPIKED SAMPLE /

W a ,u N5 W

.yA - A-" -4 AI _t_-

OM. I -n.. Co-p&... Lb , uI - -

2 - 7
/ U &44OW.- OR-10-Ia



Av..y.o. - .2A1t- AO yt -.4nyt

we Mr Mr a ny wt" w e

sens No s.ps. PooIn n.t TwI.. ' ." ."*

F 1080.-7188 SEG.COMF#16 2-16-90 B:13 26

Dom -mm I ' ,11-e p-.K urits cn.s.W c 0. 4-.

C14 LA-349-104 uCT/L E21D1 '

s.mpl. &z. c "o- lo

00013

DUPLICATE SAMPLE

(,oc4~ c- -3

A-I a- I Ao.0y.4- A.y.t.3 A-1l 6.

WitN Mrs MrsN

0.WTa. C.pWd Lb Uft r~

feI NO. I.mp4. P 4. a. T s.-oo. P 'TyT

P 1078.-73E83 SEG.COMP#14 -16-901 8:11 26

D0,U,,,IIOn M.9a. ~nd.e A..lI Un. c'. Cod. P*m".

C14 LA-348-104 uCI/L E21DI C:

5E..Ss a GiCusaowr nD

000013
? I)

pspms'".cabeuspio"..9.*:

REAGENT BLN 3

F 1079.-7808 SEG.COMF#15 2-16-9() 8:12 26

.,,,, ., P..." uNs co.'s. c od. P.wn.

C14 LA-34e-1O4 uC /L E21DI C
S.'.p SI. - *'a-, ID

000013

D."7- c

1IP.1-U1

O. No. S..p. Pcnt .h. To" I..ued P oIqy

F 1077.-75B0 SEG.COMP#13 2-16-90 ;10 26

Dwlw.wwson hmoeau.ne .I. unit. Carys Cod* P
C14 LA-348-104 ' RECOVERY E2ID1 0

S.%op. S.z" C.9n4~. 10

? JJ
FW"W%& . 1No akIs:

LMCS CHECK SAMFLE
LMCS I

AbWyN. 1 Ay. 2 Aniy. - A-. - .

7-
O ~ wTh . C t>,,P.. d Lab U..

N. C S m nconp44tP..

&O

-Pb

r+

(D

(D

0



on the Water Digestion

IN/

0 -

C,,
41:d

Yo
-0> 0

ADL
U- u

IL
0 00-

o

Ir -9

U .U4

_ . '
r -.

0 0K

A-90

Carbon 14 Analysis



,q S'b(OSb 5
Sr_ N S.-ev Pei im D.n Ti"e k.d friorIe

F 107B.-73D8 SEG.COMP#14 2-16-901 Bill 26

MeteoO~Saended PRent Un-It C.rp Code Aer'n,

1129 LA-378-103 uCI/L E21DI

S.. s.. C.l..ner IM

7 M 000013
Rinte,5sk. Cole eut:

REAGENT BLANK

An.Iyet -1 An.yat 2 Anye.t- An.y 4

$o0'7.' dI .d /
Mrsmrs Mrs We |tm

te.. T .i- Comnpitd r

Tw. 1.1e P-4Sea No Smpl. Poinl Dae inn lssee4 Pn.Hy
F 1080.-718 SEr6.COMP-16 -16-90 B:13 26

Deitnn.In.?..n MethOd/Bienderd Aei UneL,5; Code 4e0un

1129 LA-37D-103 uCI/L E2101

"Pl. im, C.t 0 0013.. ,? SI. ynvh

Aenrra, c.m.,n, P-..

DUPLICATE SAMPLE 2

?.1.

An.1 1 . - Ana.i- 2 Ar y. 3 Ana. -4 A." ye- S

1*e I a. w

Dael Ten C-opeed.e L Mir

Sa4aei CR-IC-fl)

Sba No. S."I. Porf Dole inn. I '4 Prio*y

F 1077.-75851 SEG.COMP*13 2-16-90 8:10 26

na Inm"14ou'tnrd Fmee Uits Char C e RfNow
1129 LA-378-103 X RECOVERY E21DI 0

S.m. Size cu.o m 10

? 00001
r-rkk, Cal-CwOs, aw,*:

LMCS CHECK SIMF
L.MCS IDILtTL

e3f5

S3O
-A* yt - 2 A-.fy.t - 3 - 4 An.y -

MtSF. -j

1 - -90

S.n- w S.,w. P.n; Timn i..ed PrtTl I.y
F 1079.-708-1 SEG.COMF#15 2-16-90 B:12 26

De mn.-Iln M odStd.rd Res Unlie Ctr Code lkern e

1129 LA-378-103 uCI/L E21D1

000013
Re.ere . Calc tns. Rsls

An..I An-lyt - 2 AnMIYl-3 Anwyo- 4 A"eet-5

S'o7J5-5 1C 4,
Me Were Mrs

'n- Com

L-3-1-10m-w~



A - ~ '7-

F 10e2.-7t85 SEG.COmPoUB 2-16-90 8:15 26

1129 LA-378-103 7 RECOVERY E2ID1 

LMCS CHECK S oMF% E _

LMCS lDIM-1V

An~y .1A 1- 2 A. 00yr. - 3 A 1 .'-4 A'y -

Kstj Pits M

o~~s. ne Pw ~ d M,

I-C

U fLJ

F 1Q81.-7285 SEG.COMP4417 2

1129 LA-378-13 % RECOVERY E21D1 

is w) '000013
SPIKED SAMPLE

An..ye.. -cf - . 2 An.tylt- A.y. - 4 * A.. y.4 -8.r% +. co..oVY7Me

A--1 ALoo 1 L

i'- Co..pN.d

3 - k 5y

A -1

5.0
N)

,. .0/

L

C-0

(D

C+

(D

0

z 64480D wl in-14-54&OD.M. M--0e1



S..4 No. l. Pok"j . .4 T. . d Priory

F 1078.-7386 SEG.COMPW14 2-16-90 1110 26
Do wo itor t mW1.0dtwar.d r R . 41 Dome Coo. ftiir

SR LA-220-10I uCI/L E21D1 0
S.wpft size CQmtom I D
k..se... Ci.i. .. ... dt.:

REAGENT BLANK 4

4 -1 , N .

{i it.1

(- Ii - f7.

A-0yel~~~~ - IAIi -2 UWI

$ . N o. w.. P ~ ID mi T I -. d
F 1080.-7186 SEG.COMP#16 2-16-90 8:12 26

D*M'u~ton N..cA (dmd es l. t Ch~N'm Cod, teus

SR LA-220-101 uCI/L E21 1 0
S.p4. sCr

Rom.rkj, C.Icujl.., Resut.:

DUPLICATE SAMPLE A
C.-,f. A.

.Is 0. 0s-

7aa __ __ fa~.i An l p4I- hb

( .e G,* * *i* -

Sorel No. 7A. Poinm -0m fm~d Pty
F 1077.-756 SES.COMP#13 2-16-90 S: 9 26

Drwomln.mr.cn s .. * unh. Chmi.lg Coe. frtf.

SR LA-220-101 % RECOVERY E21DI 0

I ML

LMCS CHECK SAMPLE I A
LMCS ID ____ 6) 7 73

i-1.r AA'* : - - 77j S
T .. "

T"&4 I- ~24
M-l s I ,yf 2 A-"-

(c-IM' 10 ________' |1

g- -Id

F 1079.-7086 SEG.COMP*15 2-16-90 8:12 26

SR LA-220-101 uCI/L E2ID0

ft nmmr ICD

S (t-'I-7 4,,- . P I " I
*.lL,. 1 _.2_N_

t I7'

ws ws

Daft 
T.U*(.-1j-1-e

V)

0



F 1078.-7386 t

/0 ~

Sr Calculation by " an 06-13-15;0 at 835:51
ht 110 ' -ifch SOunt Sr elf :.3792 1 O4f : 4215

Sa"!e 54--P 1 0- atDIlUtiOn I Method : I

Mourt I I ecay tie 5.45 Irs

--- ----- - 12.0 = 3.62t5E-u3 C ontLQ
* 0
.94

Mount 1 2 DKiy tise 5.45 brs

167
---- - 12.0 -- 4.-E-3 iL

10 10

707 F 1080.-7186

10

/0

F 1077.-7586
fI-/0 -a k

/0

k-tq.ra -. -
strontdus,

Sr alculation by DK on 0-13-!9C at 16:37:25
Det 10 2 -inch Lxnt Sr rOO : .3792 V e4: .4215

atpie size : .25 ml Dliticn ' 1 tethod 1

r Calruiation by DR or 0-11-19 at 1S34:54
et ;O 2-ich eont Sr tfi .3792 Y elf .4215

Sarelp hI2E 5 1 !1 rL iLttion 1 Nethod 1

Moot I I Decay time h5.03 .rs

-------- - 12.0 1.052SE-CC LCiL strontiuA
10 9 4

Mount 4 2 Docay tiM * 5.03 hrs

9496 1.1.0c
---------- ,- 1.0IBE-00 uC./L trontiut

0

0e ?
F 1O79.-7O86

- se Cai cuaiation b
Det #10 2 -inch a

S*aplr Size : .25

-D

yD en C6-13-19?0 at 16:36:53
Durt Sr eHf .3792 Y eff 1 .4215

*L Dilution 1 1 4Wthod !

f.oat # I Decay tUe * 6.17 hrs

----- - 12.0 z 3.4PH0E-01 LCUIL strontia

10 '9
MouAt D2 ecay Lae 6 5.17 trs

---- - 12.0 * 3.5575E40 uri/L strontium
10

,umrt I 1 Decay time 5.E hrs

---- - - 2.' * 4.699E-1 uCo/L streitiL.

it - &

Rount f 2 Decay time * 5.8 hrs

----------- - .0 * 4.7945E-%1 uCihL stroytiue

10-~70

I'D
A

An~ 7- 6,-,

3. 4 C 4 f)



S..ij No. wempl. Poeq CU Thw Noe Psony

F 1082.-7586 SEG.COMP#18 2-16-90 Bi15 26
0.*.- of M.ehdatand.,d dt..h ULM. ' Ow. C.d. ll

SR LA-220-iO X RECOVERY E2IDi 0
S. * Cu..er ID
? Z , j X jC

LMCS CHECK SAMPLE e
LMCS ID ________

7
A-y - I A yt - 2 Analyst - 3 A *

S - I-ew
Da te T - C o pist d Lab ; n

--1 If-o13

SesuI No. S...p9 PolW Osti Ttmv h..,.d Piimty

F 1081.-7286 SEG.COMP*17 2-16-90 1:14 26

SR LA-220-101 X RECOVERY E21DI 0

SPIKED AMPLE Cvft,;. A

77f546 .07

zy ca jp4 
I7 T*

Am yt . I Any .2 A* . y.t - 3 A lyt 5

Date TI" C"mptied Lab Ln Q,

i-J -If I
u-

(-/,

0

C>

C.+

=r

C-l-
en

.0

Lo
(D
(AI

6440OD-M OR-10.1m



6-/ofLO. i X' 11 F 1082.-7586

p Sr Ucuatimc by Df on U-IZ-MO a P'li:0

,10 r -tc 2 hi sOcu Sr -f 1 1 T eff .4215

Sapie size I a1 Dilution I W4htbod :

2.- ?-(i

lcurt I I Detay tie = 7.62 hrs

102-3
*, .:3,0:E40 uti!i.

Faunt I 2 Efcay t;ae m 7.62 hrs

------------ 12.0 * L.~D4E+03 ut~i/L

otront uI

str~ntm

N.. &- o /1J$' F 1081.-7286 7~-A7

)J 5 F . -

S 1 by -n on OL-13-19%0 at 155:3 03
0 Dt 10 2 -4nch evnt Sre Of IM72 Te~ W .421'a

sampe si:e ' .25 %L Di'.ti I I utthon I I

Foant I 1 DecaY time = -27 tirs

13745
--------- - 12. 14 , ltM o t

a 62 cy tile * 7.27 brs

- - - - 12.0 I
517B10 C.LS0DtU

(-4-



5 I N 1S,pI POIN. TO'. Iw d P.nom

F 1C78.-7384 SEG.COMP#14 2-16-9O 8:11 26

TC99 LA-438-1U1 uCI/L E21D1 4)
Cuoaw ID

-400W=3

wa-U C.IoH0ons Flm.9b

REAGENT PL 4ANK

Ar.ylt-I A yt- 2 Analyt - Aygt.4 AoayW-

1" i(j __b_

Iee .. I
Da th Comopked Lb U I -

3.,u ho. Smnpt. Poin! 0.14 Tk "" P*io*

h4.*,on uood/s ,ad A..oII Uni. CI,.rg. Code Rer.nm

TC99 LA-438-101 uEIL E2AD1 0
S. %".. ~~O 'w 10

?o m

DUPLICAIF SAMPLE

Aav - A'neyt 2 A .est-3 A'n.yO' -' b Ae'yst .5$

|-C4

DATLC2

D.1 T-.. C II

a NO S-mp. Poi.. D1* TjnI ".1 d PTi&I

F 1077.-7594 SEG.COMP#13 2-16-90 8:10 26

Dv' -sntion W400"d s l d mw U-7s ONWre Cock Fkl n
TC99 LA-438-101 . RECOVERY E21DI 0

Sm" set C.tom ID

LMCS CHECK SAMPLE
LMCS ID--

An yA- 16y.1 . 2 A,-y"I - 3 AnIyst . 4 Andyw - 1

I 7 ,, .1*s *

D0.t T-m. Comp4.d Lob Uk

eNo, n ap PiiDaeT insuad dm
F 1079.-7084 SEG.COMF#15 2-16-90 8:12 26

mMerno4'Sod..d R.h Uni. Chop Cod. P.flb

TC99 L I-438-1)I LC1/L E21DI 0

SN~~~\ \Cw on., ID
M s~n000013

P-C~m COICeO. *n. P-1W 11

AnelyVt -l1 Anlyt - 2 A--y3- S An.1y-4A-

Date T-en Comp-W~d Lbt

' )-4 1- '-



s.,.- . 1 &.op. Poet I Ti -. b rdWoy

F 1C82.-7584 SEG.COMF'018 2-16-9)1 8:15 26

I6*qtQ4#St.lltwwrd 
-0I UJMS " 

C f-P

TC99 LA-48-101 "X RECOVERY E21D1 0

8.rmp-a . Cr...r ID

LMCS CHECK SAMPLE
LMCQ ID

A " I w -2 A- -3 A-r.I* .4 jAm" -I

re Mrs Mm

y.2 -1 -
Trc. iLs Ur'

z

%\-Q - c3-1,0

l,"SOD-Mi M-"40

s t NO 5.me. P'. D,. TWA W." P 6N

F 1081.-7234 SEG.COMF'i17 2-16-90 6;14 26

TD.N..so ~4bo.ass-erO n..n Unit c,.,u. Coe. I R..w

TC99 LA-43S-101 % RECOVERY E21D1

3 mo 4 1\coc d.000013

SF1IKED SAMPLE 5

'".. . . -a A - .r

Ic

D.Im~ T C-. .

co



:2- I
Sensi NO. 5-pj pod Do IT,. .Wd ,n"ofly

F 1078.-73-7 SEG.COM71W14 2-16-90 8:11 26

H3 LA- 8-113 uCI/L E21DI 0
s.,,,, S.m cut 'ID

,00013

REAGENT BLANK

Ti. C-w m/g--LN

5m Poo P ui -2 rv -t~v~ Tl An d ri-

Seflh NO., enmp.. an 0.9r T,. .d Port

F 1080.-7187 SEG.COMP#16 2-16-90 8:13 26
I.'n f.nt.,O 1 U..A uniW c Cw Code Nun.

H3 LA218-113 uCl/L E21DI 0
S~n.(. S~.Cm.. I D

G00013

DUPLICATE SAMPLE

Mr '. *r5

2 A-"-3

/

S;i ;t. s.pl. roinI D.W Tk. Im- Pro"y

F 1077.-7587 SEG.CQMP#13 7-16-90 8:10 26
De. n.s NoOhoOmlunedt uit ch.. cof. ?-,.

H3 LA-218-113 X. RECDVERY 02
S.. / a."og

A60 0 1
A,.*, c.*c.on.. n..

LMCS CHECK SA 1'LE
LMCS 1DLJzYm '/

An s I An.iyw - 2 Anlyst - 3 An.I" - 4 Anp - 5

N". I Mrs Mrs''r

D. T o Co p . d V at

3
so.ri~ No. 2mp. Pi Dit. T," h..d

F 1079.-7087 SEG.COMP#15 2-16-90 8:12 26

.*...to LeowIIsWClo u..rn Un21, D-' I Cods perW.

H3 ILA-218-113 uCI/L E2101 C'

? 000017

/ /'

Mrs Mm.

Dew To-. Co'pmd 10U

'-1-26

-

E3

0

C+
=r

CD

mc

C-,.

0

kO
1.0

|



/D*
F 1226.-7587 SEG.COMP*18 3- 6-90 18.16 26

mfstA LIS.I Charsp Cod. FNoWs.

H3 LA-218-113 V. RECOVERY E21DI 0

LMCS CHECK SAM LE
LMCS ID_/-Y%-f

2csw

1* An *y 0 - 1A*0s - 'r1 nayt-5

De. TkI, Compld b

4-2m3lo )

8.- Um Po4 DeN TW M P0.

F 1225.-7287 SEG.COMP17 3- 6-90 18:15 26

Owerlminft.o Pnhasad A." Urol@ Cht-V C44a 'o.n

H3 LA-218-113 . RECOVERY E21DI 0

T~-,v C..t~w 10

Nomwrr m.Ce o tmao,. t:

SPIKED SAMPLE

x -r

Anly.t I A 'y .2 Antytt -3 .4 Anmywt - 5

'6 eS~ )
(I

2

0
0

C

-

C-+

(D

-e

LI$am- -"6-



s" No. ftwd Dv C Th wovod Prurty

F 107B.-7391 GEG.COMP#14 2-16-9)1 8111 26
Dot-rm .hn 4odSUMns.U.d A..of uft cp ods . as

AS ILA-355-131 I PPM E21D1 0
S.Mpll sin C.NomR 10

,,L 000013
-~~-u. .o wo.'s 2...qo m,:

REA6ENT ELANKofe 'f .

A *l.I - I A,.yw - 2 A-1ly&4 - 2 A,-y 1 - 4 Any 5

Hr$ Mrs Mrs pt, rs

0.5. Ti,. C- L U., Mg

so l 14. s.np5- Porns*h -o1 Pra-,-.a

F 1060.-7195' SEG.C3MF*16 2-16-90 18:13 26
CF4 o, M.odS..d.,d '. kIs .C .. s ;; o

AS LA-35t-131 PPM E1D1 0
S. s," C.M.s1,, 0,

? -1 000013
NO54,C.kIiiins. NOPs -a( ew 2 e L4

DUPLICATE SAMPLE)'

Anslyb - Ay_ I A_ il - 3 A -

*5 5ro Mrs 53 5

7 / , i- I
-/'. T- Lad____ U 9

fo q .LUS

AMyst - I Anay5 .2 Anw-2 - 4

MrsMr Ms Mr. HIS

D.I. Ti- C-vW#.d La LkH Mq

&C-/- M _ _ _ _ _
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits

October 12, 1990

The following detection limits are derived on ideal matrices. These values were
derived by using either calibration standards or pure matrix standards.
Detection limits on actual single shell tank samples are likely to be much
higher. No information regarding procedure detection limits is available for
procedures not listed in this report.

Procedure LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was O.OlOg/mL.
Typical sample dilution for the acid Digestion was O.OlOg/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit = 0.002 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.QlOg/mL.
Typical sample dilution for the acid Digestion was 0.OlOg/mL.
Solids were analyzed directly.

Procedure LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.OlOg/mL.
Typical sample dilution for the acid Digestion was 0.OlOg/mL.
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Procedure LA-533-105
Anion Analysis on Dionex Model 4000i

Typical sample dilution was 0.000099g/mL

Fluoride
Detection Limit in solution 0.09 ppm.

Chloride
Detection Limit in solution = 0.04 ppm.

Nitrate
Detection Limit in solution = 0.24 ppm.

Phosphate
Detection Limit in solution = 0.13 ppm.

Sulfate
Detection Limit in solution = 0.13 ppm.

Procedure LA-622-102
Determination of Carbonate in Solutions by Coulometry

Detection Limit = 5 ppm in solution
Typical sample dilution was 0.01g/mL

Procedure LA-344-105
Total Organic Carbon
Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit = 5.5 ppm in solution
Typical sample dilution was 0.01g/mL
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Procedure LA-505-151
Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and Analysis

Typical sample dilution for the Fusion Dissolution was 0.00019g/mL.

Typical sample dilution for the Water Digestion was

Typical sample dilution for the acid Digestion was

0.000476g/mL.

0.000476g/mL.

Instrument Detection Limit ppm.

Al umi num
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

0.0745
0.0223
0.0006
0.0083
0.0002
0.0039
0.0158
0.0073
0.0273
0.0001
0.0036
0.2130
0.0308
0.1525
0.0314
0.0483
0.0163
0.0646
0.0144
0.0273
0.0186
0.0141

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

0.1424
0.0026
0.0839
0.0039
0.1359
0.0246
0.0024
0.0141
0.0032
0.0011
0.0049
0.0147
0.2122
0.0631
0.0183
0.0010
0.0273
0.0122
0.0035
1.1405
0.0017
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INTRODUCTION

Westinghouse Hanford Company Analytical Laboratories are supporting the
characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase 1A and 1B of the "Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks" (WHC-EP-
0210).

Tank 241-U-110 has a 500,000 gallon capacity. Construction was completed in
1944. The tank received first cycle waste, REDOX high-level waste, coating
waste, and laboratory waste until 1975. Between July 7, 1975 and February 2,
1976, P-10 pumps were installed, and 41,700 gallons of liquid waste were
pumped from the tank. Tank 241-U-110 still contains an estimated 195,000
gallons of waste.

Analytical Laboratories performs all analytical analysis to the specifications
of the "Quality Assurance Project Plan for the Chemical Analysis of Highly
Radioactive Samples in Support of Environmental Activities on the Hanford
Site", WHC-SD-CP-QAPP-002. In accordance with WHC-SD-CP-QAPP-002, the
following laboratory policies are being followed. Spikes are performed on
either the undissolved sample, or the sample after dissolution, as directed by
the chemist. If the spike addition is found to be less than 20% of an analyte
concentration, the spike recovery is not reported due to errors introduced by
the precision of the sample analysis. The concentration of spike additions
will be re-evaluated before the start of phase IC. Two spiking routines are
being used during phase 1A and 1B. For the following analyses, Ion
Chromatography, Inductively Coupled Plasma, Mercury Hydride, Total Organic
Carbon, and Carbonate analyses the solid sample is spiked independently from
the sample digestion. Any non-homogeneity of the sample could adversely affect
the spike recoveries. For the radio-isotopic analysis and other analyses not
specified above, the spikes were performed by spiking an aliquot of sample
after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun".
Laboratory travelers are issued using a computerized routine according to a
"sample point". This sample point label (segment-n) on the Laboratory
travelers and on the GEA analysis reports has no relationship to the sampling
activities or the sample identification. All results in this data package
relate only to the sample identified as segment 3 from core 13 taken from tank
241-U-110.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
the samples. The results from the organic analysis will be provided when
available.

All sample results reported here by weight are reported as the "wet weight" of
the sample. Some samples did noticeably lose moisture during the process of
aliquoting and weighing the sample for digestion. In order to minimize errors
due to loss of moisture, the percent moisture was determined at the earliest

6



opportunity. Attemps to dry the sample before analysis resulted in
approximately a ten fold increase in radiation levels. In order to reduce and
control radiation exposure to laboratory personnel, the samples were not dried
before aliquoting and digestion. This may result in some laboratory results
being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis are noted on
the batch report. Any notable observations regarding an analysis are noted on
the batch report for that analysis. Copies of laboratory travelers can be
found in Appendix A.
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SAMPLING AND CUSTODY DATA
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CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

(1) Shipment Number

(4) Tank

Radiation Survey Data:

Over Top Dose Rate

Side Dose Rate

Bottom Dose Rate

Smearable Contamination

5) Riser

(8) FIELD

(2) Sample Number (3) Supervisor

(6) Segment (7) Cask Serial Number

(20)-LABORATO,RY

I T

(alpha)

(beta gamma)

RPT RP

(5 g 7t e (7 9naurwe).-

(9) Shipment Description:

A. Work Package Number

B. Cask Seal Number For Future Use

C. Sampler Number Used 37
D. Date and Time Sampler Unseated ,

E. Expected Liquid Content

F. Expected Solid Content

G. Dose Rate Through Drill String

H. Expected Sample Length

(10) INFORMATION (include statement of laboratory tests to be performed.*)

& , IV-/ - .1 2/ c?

*Reference laboratory work r s aan e

LI

Comments:

(1) ~ TIA N (1)RECIPIENT NAME (17) DAT E AND TIME

(11) POINT OF ORIGIN ( 2) SENDEJNAME (13) DATE AND TIME (1G) DESTINATIO (1TNAMED

2-2~- 5 RECIPIENT SIGNATUP(E

SENDERE ATURE _

(19) Seal Data Ccnsiet with thise(ord?

(15) Seal Intact Upon Release? (18) Seal Intact Upon Receipt? Shipment No. Sample No.

Yes NO Yes No Shmes t No S e N
IQYs NoYeYjNoes UNo ~Yes 0 No

xz__



Single Shell Tank Waste Characterization
Summary of Core Sample

TANK ID: 241-U-110

RISER ID: 2

CORE ID: #13

SEGMENT

Lab Serial No. F-0489

I Customer ID No. 89-073

Last Segment? NO

Lab Serial No. F-0513

2 Customer ID No. 89-074

Last Segment? NO

Lab Serial No. F-0537

3 Customer ID No. 89-075

Last Segment? NO

Lab Serial No. F-0561

4 Customer ID No. 89-076

Last Segment? YES

Lab Serial No.

5 Customer ID No.

Last Segment?

Lab Serial No.

6 Customer ID No.

Last Segment?

Lab Serial No.

7 Customer ID No.

Last Segment?

DATE SAMPLING INITIATED: 11-30-89

DATE SAMPLING COMPLETED: 12-01-89

SEGMENT

Lab Serial No.

8 Customer ID No.

Last Segment?

Lab Serial No.

9 Customer ID No.

Last Segment?

Lab Serial No.

10 Customer ID No.

Last Segment?

Lab Serial No.

11 Customer ID No.

Last Segment?

Lab Serial No.

12 Customer ID No.

Last Segment?

Lab Serial No.

13 Customer ID No.

Last Segment?

Lab Serial No.

14 Customer ID No.

Last Segment?

UST-1 Rev. C 9/7/90 Interim
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SAMPLE DATA SUMMARY
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SUMMARY DATA REPORT
Results are reported as wet sample weight.

241 -U-110
Core: 13
Segient: 3
Customer Id.: 89-075

Untreated Sample Results
Sample

Acid Digestion Results
12.42

Percent Water

Fusion Analysis

Fusion Digestion

Total Alpha
Total Beta

GEA
Cs-137 5

Uranium 6

Water Digestion

Water Digestion 1

Ion Chromatogragh
Fluoride 1
Chloride 1
Nitrate 5
Phoshate 5
Sulfate 3

Total Organic Carbon 4

43.18 %

Results
Sample

2.30E+00 g/L

<0.76 uci/y
1.88E+03 uci/g

.13E+01 uci/g

.35E+03 ug/y

Results
Sample

.21E+01 g/L

.72E+03 ug/g

.62E+03 ug/g

.79E+04 ug/g

.85E+03 ug/g

.83E+03 ug/g

.09E+02 ug/g

12.12

42.98 %

Duplicate
2.27E+00 g/L

<0.73 uci/g
1.80E+03 uci/g

5.73E+01 uci/g

5.77E+03 ug/g

Duplicate
1.01E+01 g/L

1.73E+03 ug/g
1.76E+03 ug/g
5.04E+04 ug/y
<10000 ug/g

3.75E+03 ug/g

7.08E+02 ug/g

Aluminum

Antimony

Arsenic

Barium

Beryllium
Bismuth

Boron
Cadili um
Calcium
Cer i Ln
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead

Lithium

Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel

Potassium
Samarium

Selenium
Silver
Sodium
Strontium
Tantalum
Thallium

Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

Sample

111438. ug/g
LT
LT

158. ug/g
LT

14424. ug/g
LT
LT

737. ug/y
2873. ug/y
1526. ug/y

LT
LT

62. ug/g
14585. ug/y

310. ug/y
1825. ug/g

112. ug/g
514. ug/y

10103. ug/y
LT

102. ug/g
LT

345. ug/g
3597. ug/y
3527. ug/g
1549. ug/y

LT
79266. ug/y

935. ug/y
LT

3984. ug/y
2087. ug/g

LT
134. ug/g

27585. ug/g
193. ug/y
177. ug/9
315. ug/y

Duplicate

110671. ug/
LT
LT

145. ug/g
LT

13246. ug/g
LT
LT

2239. ug/g
2539. ug/
1514. ug/

LT
LT

52. ug/g
12334. ug/g

271. ug/y
1989. ug/

94. ug/g

1038. ug/g
9745. ug/

LT
99. ug/g

LT
348. ug/g
3326. ug/
3077. ug/g
1695. ug/g

LT
77373. ug/y

921. ug/g
LT

3564. ug/g
1748. ug/

LT
126. ug/

24107. ug/y
LT

331. ug/g
269. ug/y

LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits

Tank:

pH

Duplicate
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PHYSICAL TEST RESULTS
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Single Shell Tank
Extrusion of Segment -- Physical Tests

LAB SEGMENT SERIAL #: F0537 CUSTOMER ID:

ANALYST: Richard L. Weiss DATE EXTRUDED:

DRA

89-075

January 26,1990

INABLE LIQUID Liquid Submitted for Segment Analysis? -- NO

GROSS <10ml TARE NET

SERIAL DATE/TIME ESTIMATED

SPECIFIC CALCULATED

APPEARANCE OF LIQUID: No Liquid was collected

DIMENSIONS OF SEGMENT

Completed Segment Obtained? No LENGTH: 15.0 in. CALCULATED VOLUME: 11.78in3

REMARKS None

APPEARANCE OF SOLIDS: Sample was dark brown with firm solids. During

the early stage of extrusion, no sample but "air" noted leaking from

the sample valve.

PENETROMETER 13.8 lbs/sq in REMARKS: None

HOMOGENIZATION

PROCEDURE: T K38A-00712 REVISION: F QUANTITY OF MATERIAL: 220.95 GRAMS

DATE HOMOGENIZED: 02-15-90 TIME HOMOGENIZED: 5.0 MINUTES

OPERATOR: K. J. Patterson

LABORATORY NOTEBOOK REFERENCE WHC-N-313-4 33 and 34

Notebook No. Page No.

ST-3 Rev. D 9/7/90 Interim
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Single Shell Tank
Segment - Subsamples

LAB SEGMENT SERIAL #: F0537 CUSTOMER ID: 89-075

VOLATILE ORGANIC ANALYSIS

VOA SAMPLE LAB SERIAL #: 89-075-277 DATE SAMPLED: 01-26-90

Sample shipped to PNL

PARTICLE SIZE DISTRIBUTION ANALYSIS

PARTICLE SIZE SAMPLE LAB SERIAL #: F0537 DATE SAMPLED: 01-26-90

Homogenized Solids

UNDIGESTED SOLIDS ANALYSIS

LABORATORY SERIAL NUMBER FOR SAMPLE: F0537 DATE SAMPLED: 02-15-90

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0538

FUSION ANALYSIS OF SOLIDS

LABORATORY SERIAL NUMBER OF SAMPLE: F0542 DATE SAMPLED: 02-15-90

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0543

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: F0544

ACID DIGESTION ANALYSIS OF SOLIDS

LABORATORY SERIAL NUMBER OF SAMPLE: F0552 DATE SAMPLED: 02-15-90

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0553

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: F0554

WATER DIGESTION ANALYSIS OF SOLIDS

LABORATORY SERIAL NUMBER OF SAMPLE: F0547 DATE SAMPLED: 02-15-90

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0548

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: F0549

Laboratory Notebook Reference WHC-N-313-4 33

Notebook No. Page No.
SST-5 Rev. D 9/7/90 Interim
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.. ... .N...... ...... .....

SAMPLE NAME a ST ,BE0K0274 F0537,GLYH0::K

FILE NAME :F0527.02

1:ATE[.. 22/OP/1990 ACO. RANGE a 0.5-150 COUNTS

TIME :0:10 ACO. MODE SAMPLE S.N.F.
CONFIG., : 1 V0.7 S1) ACO. TIME a 470 SEC S.D.U.
CELL TYFE : MAGNETIC () SAMPLE SIZE 4 a:NCU R :
SAMPLE TYPE : REGULAR 1 EF.. CONF..1 95.0%V SOLIDS

0430)
0. W.

KE-0
4..E ... . m.............

S D.

Number, Length
Number, Area
Number", Vo lume
Length, Area

Length, Volume
Areas Volume
Volume, Moment

I .1t4 Pm a
1.69 Plif
9.29 p i
2.51 P m
5.59 pit,

12.40 Pat
4a. 56 Pim

1. 25 i

2.-49 8
5.,00 B
5.87 M

19.69 M
30.76 E

M 0 D 1i: CONF IDENCE

0.84 Wt
4.65 Pat

42.91 Pit-

/k l tX

17

Number -
Are A
VolIumc-

4.75 m 12. 99
45.76 Em99. 70,1"

y .' r:T .'

MEAN Diameter

MEDIAN Diameter



PRO BABE F )OL..UE DENSITY APH

T I -E 1% 1 ':. 1M'DE . .. PL ... N....-9

AOF G C' ( .7 1:71% C 1 TIME G:- CC ZE .D U S

SAMPLE~~~~~~F, " TYPE EU L-AR R.F"F, 50%()|SLIS 85

PROBABILITY VOLUME DENSITY GRAPH

Name: SSTB000274,F0537,GLY,SBH
8.5E-os cc/mIl(0of.0) Mean(nv):

Mode at S.00 'm S.D.(nv):
(( SCALE RANGE (pm): ADJUSTED >>

3.29ypm
2. 49pm

Median :
Mean(vm):
S. D. (vm):
Conf(vm):

42. 9Ipm
43.5fjim
3.76pm
99.78 z

-1 -

11 22 33 44 ss 66 ?? 88 S110
Size (in microns)

Linear Scale

18

7. 2 -J

6.37

S. 4

4.57-1

3.67-1

2.?7:/

I.9Z-

0.

0



C iN F IG* . . ...7 ....) .. T I. .. 4 .E ..D U .

CEL.L TYPE :I"!NETIC (3C) IPLE PIlE F CINCENTR 4

I'MPLE T 1*YF E :'I EGLAR RFE. 011F C:NF I-)O(V SLID 1
TY PE~.. .....JI. h .~- .. .... ... J .) .... .... * ...

PROBABILITY VOLUME DISTRIBUTION GRAPH

Name: SST, B008274, F8037, CLY, SBX Median : 42.9Ipm
8.SE-85 cc/ml(188.ox) Mean(nv): 3.29Pm Mean(vm): 43.Gpm

S.D.(nv): 2.49pm S.D.(vm): 30.76pm
((SCALE RANGE (pm): ADJUSTED >) Conf(vm): 99.78 

1007

9B. 07 -j

80. 07 -j

70.07

40.07

30.Oy /'

20.07d

108. ox- -j

10.07d

0 11 22 33 44 ss 66 77 88 99 118

Size (in microns)
Linear Scale
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T.~:4 4'IF'.4 I N NNfc~~1  F

4::~~~~~ ..... ......t4 .. .f -

SAMPLE NAME : SST;D000274,F0537,GLYqSDK::

FILE NAME : F0537.003

DATE :R2/02/1990 1 ACQ. RANGE'* 0.5-60 1COUNTS a2306;

T-1 : [-i 08:21 | ACQ.. MODE 2SAMPLE 1S .N.F. : 0.91

CONFIG. :1 (0.7 s1) 1ACQ. TIME a13a SEC 1S.D)-.U. a 206

CELL TYPE : MAGNETIC (3) : SAMPLE SIZE ;3 . CEN:I,.I T P . - .1+. (:: m .4.

SAMPLE TYPE : REGULAR 1 RED. CONF .. OOX(V) : SOLIDS Y7.hE-0

MEAN Di~:~44 .ameter

Number-, Len-gth
Number, Area
Number-, Volumle
Lengi-lth, Area
Len-gth, Volume
Airea, Volumfle
Volume.n Momet1

1 .02 v i
1.59 pfil
3.05 m

2.46 
5..25
I 19 pil

P9. 5b (fil

S. D

I a

P. D6

5.41
16.94
16. P 4

M0DE I..MEDIAN Diamiieter-

Number~

Vo.I ume

0.75 pffi
4.76 w-f-

37 .17 pf(I

iii
IIm

H mI

4..' I*I
PIii

CONFIDENCEI

0.55
4.O 8 f 6

38.72 pfit,

99. 90/

96. 91 '-

20



F. N9iE : FI... C C .>13-

CONF IG .,~ ~ C: 1) ( . ) AC . T I E' 1 vI F EC L.D .U 1,4,

C L.L.- TYPE :: 1 MAGNiETI (1 ) I'PL I E NCE T .11+

IMPL TYPE, : RE1L7 "1RE 71 f 1.1..( I:.F. C.,NF. 9,.0! F:) W LI T-E

PROBABILITY HU

Name: SST,B808274,F0rJ37,GLYSBX
5.1E+06 #/ml( 99.8y)

Mode at 0.70 pm
(( SCALE RANGE (pm): 0 - 10 >

MEER DENSITY GRAPH
Local
Local
Local
Local

tedian : .75Pm
Mrean(nl): 1.0pm

S.D.(nl): 8.91pm
Conf(nl):100.00 V.

31. S:/

28. ox

24.S7-1

2 1. 0;/d

17. 5:/

14. H -

10.5 sy

7. 0:

3 9 18

(in microns)
Linear Scale

1 2 3 4 5 7 8
Size

21



NamF E: NM S ES(>O827,F03,G 74BJ Local ,eGLY 8 5K

F IE NE:F.7 0

J.E48 9/nl 99Oz Loca 1.a3nl h.l

L ES1MPLE .p

L TYPE - G

78.PL TYE R.LA R- CNF /ID

PROBABILITY HUMBER !)IETRIBUTION GRAPH

Name: SST,DOOB274,FB537,GLY,SBX Local Median : 8.7Spm

S.1E+06 UWI( 99.87) Local Meaniiul): 1.01pm
Local S.D).(nl): 0.91pir

SSCALE RANGE (pm): 0 18 >> Local Coof (a):10H.6 HO

98.8z%
SO.8 740.07

30.Ox-

40.07-

10.87

0 1 2 3 4 5 6 7 8 9 1

Size (in microns)
Linear Scale
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UNDIGESTED SAMPLE ANALYSIS
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Single Shell Tank Project

Tank: 241-U-110
Core: 13
Segment: 4
Customer ID: 89-075

Untreated Sample Results

Laboratory ID:
pH

Laboratory ID:

%Water

Check
Standard

F0536
100.30%

F0416

98.30%

Blank

F0577
6.54

F0437

Sample

F0537
12.42

F0537

6.2 mg 43.18%

Sample
Duplicate

F0538
12.12

F0538

42.98%

Check
Standard

F0540
100.00%

F0564

96.95%



Analytical Batch

LAB SEGMENT SERIAL #:F0537

INSTRUMENT WA77509
PROCEDURE/REV LA-212-103/A-1
TECHNOLOGIST Mary Franz
DATE March 09, 1990

TEMPERATURE 24.2 C

STARTING TIME 1500
ENDING TIME 1830
CHEMIST R. E. Brandt

DESCRIPTION LAS ID

1 Initial LMCS Check Std. F0536

2 Reagent Blank F0557

3 Sample 89-075 F0537

4 Duplicate Sample 89-075 F0538

5 Final LMCS Check Std. F0540

6

7

8

9

10

11

CUSTOMER ID:89-075

pH analysis of the solid sample

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT . VOL. OF STD .

LMCS Check Standard 72C1 1-B/1.0 mL 1.0 mL

SST-102 Rev. F 9/7/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0537

INSTRUMENT N/A
PROCEDURE/REV LA-564-101/D-2

TECHNOLOGIST R. D. Hale
DATE March 05, 1990

TEMPERATURE 120 C
STARTING TIME 1400 3-1-90
ENDING TIME 1430 3-2-90
CHEMIST R. E. Brandt

DESCRIPTION LAB ID
1 Initial LMCS Check Std. F0416

2 Reagent Blank F0437

3 Sample 89-070 F0417

4 Duplicate Sample 89-070 F0418

5 Sample 89-071 F0441

6 Duplicate Sample 89-071 F0442

7 Sample 89-072 F0465

8 Duplicate Sample 89-072 F0466

9 Sample 89-073 F0489

10 Duplicate Sample 89-073 F0490

11 Sample 89-074 F0513

CUSTOMER ID:89-075

% Water in Sample 89-075

DESCRIPTION LAB ID

12 Duplicate Sample 89-074 F0514

13 Sample 89-075 F0537

14 Duplicate Sample 89-075 F0538

15 Sample 89-076 F0561

16 Duplicate Sample 89-076 F0562

17 Final LMCS Check Std F0564

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

LIMCS Check Standard 11 C11 AH/1.0 mL 1.0 mL

SST-102 Rev. F 9/7/90 Interim
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KOH FUSION ANALYSIS
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Single Shell Tank Project

Tank:
Core:
Segment:
Customer ID:

Fusion Analysis
Laboratory Results of Solids

Units Are Sample Wet Weight

241-U-110
13
3
89-075

Check Blank

Standard

Laboratory ID:
Fusion Digestion

Laboratory ID:

Total Alpha
Total Beta

Laboratory ID:

GEA Cs-137

Laboratory ID:
Uranium

N/A
N/A

F0545
109.70%
106.10%

F0421
98.30%

F0541
88.99%

F0436
Complete

F0556
<1. 22E-04
<6.07E-04

F0436
<4.81E-04

F0556
<1. 16E+02

Sample

F0542
2.3

uci/L
uci/L

F0542
<7. 56E-01
1 .88E+03

F0542
uci/L 5.13E+01

F0542
ug/L 6.35E+03

Sample

Duplicate

g/L

uci/g
uci/g

uci/g

ug/g

F0543
2.27

F0543
<7.31E-01
1.80E+03

F0543
5. 73 E+01

F0543
5. 77E+03

g/L

uci/g
uci/g

Spike of

Sample Standard

N/A
N/A

F0544
110.10%
103.20%

F0568
uci/g 93.50%

ug/g
F0544
94.30%

Check

N/A
N/A

F0541
94.10%
101.70%

F0569
97.30%

F0545
87.40%



Single Shell Tank Project

Tank:
Core:
Segment:
Customer ID:

Fusion Analysis

Results of the Laboratory Digestions

241-U-110
13
3
89-075

Check Blank

Standard

Laboratory ID:
Fusion Digestion

Laboratory ID:
Total Alpha
Total Beta

Laboratory ID:

GEA Cs-137

Laboratory ID:
Uranium

N/A
N/A

F0545
109.70%
106.10%

F0421
98.30%

F0436
Complete

F0556
<1.22E-04
<6.07E-04

F0436
<4.81E-04

F0541 F0556
88.99% <1.16E+02 ug/L

uci/L
uci/L

Sample

F0542
2.3

F0542
<1.74

4.32E+03

F0542
uci/L 1.18E+02

F0542
1.46E-02

Sample

Duplicate

g/L

uci/L
uci/L

uci/L

g/L

F0543
2.27

F0543
<1.66

4.09E+03

F0543
1.30E+02

F0543
1.31E-02

Spike of Check

Sample Standard

g/L

uci/L
uci/L

N/A
N/A

F0544
110.10%
103.20%

F0568
uci/L 93.50%

g/L
F0544
94.30%

N/A
N/A

F0541
94.10%
101.70%

F0569
97.30%

F0545
87.40%

t'Q
"C



Analytical Batch

LAB SEGMENT SERIAL #:F0537

INSTRUMENT N/A

PROCEDURE/REV LA-549-141/A-1

TECHNOLOGIST R. D. Hale
DATE March 10, 1990

TEMPERATURE 450 C
STARTING TIME 0800
ENDING TIME 1200
CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Reagent Blank F0436

2 Sample 89-070 F0422

3 Duplicate Sample 89-070 F0423

4 Sample 89-071 F0446

5 Duplicate Sample 89-071 F0447

6 Sample 89-072 F0470

7 Duplicate Sample 89-072 F0471

8 Sample 89-075 F0542

9 Duplicate Sample 89-075 F0543

10 Sample 89-076 F0566

11 Duplicate Sample 89-076 F0567

CUSTOMER ID:89-075

Fusion Dissolution

DESCRIPTION LAB ID

12 Sample 89-077 F1095

13 Duplicate Sample 89-077 F1096

14 Sample 89-078 F1119

15 Duplicate Sample 89-078 F1120

16 Sample 89-079 F1143

17 Duplicate Sample 89-079 F1144

18 Sample 89-080 F1167

19 Duplicate Sample 89-080 F1168

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

N/A

SST-102 Rev. F 9/7/90 Interim

30



Analytical Batch

LAB SEGMENT SERIAL #:F0537

INSTRUMENT WA57276
PROCEDURE/REV LA-508-101/C-2
TECHNOLOGIST Mary Franz
DATE April 09, 1990

TEMPERATURE N/A
STARTING TIME 1030
ENDING TIME 1200
CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0545

2 Reagent Blank F0556

3 Sample 89-075 F0542

4 Duplicate Sample 89-075 F0543

5 Spike of Sample 89-075 F0544

6 Final LMCS Check Std. F0541

7

8

9

10

11

CUSTOMER ID: 89-075

Total Beta & Total Alpha
Analysis of the Fusion
Dissolution.
Detector 14, WA57276
Samples were prepared in batch,
but counted randomly.

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT . VOL. OF STD .

LMCS Check Standard 143B44/10 mL N/A

Spike 143B44/10 mL F0542/1.0 uL N/A

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank

Calibration Record

ANALYTE: AM24 1

PROCEDURE: LQ-508-002 REVISION: A-0

INSTRUMENT: Detector #14 PROPERTY NUMBER: WA45709

TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801

DATE: November 28,1988

CALIBRATION STANDARD ID: 36B40A8; 36B40B7; 36B40C7; 36B40A3; 36B40B3; 36B40C3;
36B40A6;36B40B6; 36B40C5

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Efficiency
SST-103 Rev. (Draft) 9/15/90 Short Interim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 14

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:
CPM BKG:

Am-241
154497

5
0.5

TIME ZERO DATE (HD):

DATE COUNTED (HD):

CALIBRATED BY: RA JONES

15897

16135

HD 0 = 09/25/44
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STANDARD
ID

36B40A8
36B40B7
36B40C7

36B40A3
36B40B3
36B40C3

36B40A6
36B40B6
36B4OC5

STANDARD
ID

36B40A8
36B401B7
36B40C7

SIZE

1
1
1

2
2
2

5
5
5

SIZE

1"
1"
1"

AVERAGE, 1" =

STANDARD
ID

36B40A3
36B40B3
36B40C3

2"
2"
2"

AVERAGE, 2" =

STANDARD
ID

36B40A6
36B40B6
36B4CC5

5 1
5"
5"

AVERAGE, 5" =

DATE

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

STD
VALUE

60570
109900
159700

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

1115
1128
1142

1155
1207
1221

1234
1246
1300

83719
147778
212324

67029
116432
167025

64835
132366
176904

83889
147414
211727

66485
117580
166472

64744
127335
172226

83820
147378
211106

66532
116643
166682

63542
127267
170187

AVE DECAY DECAY CORR
CPM CORR CPM

16775
29494
42329

0.2704 +/- @95%

STD
VALUE

61800
110700
161400

AVE
CPM

13309
23358
33317

0.2111 +/- @95%

STD
VALUE

59470
109800
160100

AVE
CPM

12899
25723
34657

0.2228 +/- @95%

1.00
1.00
1.00

0.0121

16793
29525
42375

4.46 %

DECAY DECAY CORR
CORR CPM

1.00
1.00
1.00

0.0088

13323
23383
33352

4.15 %

DECAY DECAY CORR
CORR CPM

1.00
1.00
1.00

0.0199

12912
25751
34694

8.95 %

84087
147313
211442

66137
116507
166167

64860
127511
173840

EFFICIENCY

0.2773
0.2687
0.2653

ON 11/28/88

EFFICIENCY

0.2156
0.2112
0.2066

ON 11/28/88

EFFICIENCY

0.2171
0.2345
0.2167

ON 11/28/88

NEW EFFS FOR DET 14 Am-241 1" = 0.2704 2" = 0.2111

51" = 0.2228

33



Single Shell Tank

Calibration Record

ANALYTE: Co6 0

PROCEDURE: LQ-508-002 REVISION: A-0

INSTRUMENT: Detector #14 PROPERTY NUMBER: WA57276

TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801

DATE: November 28, 1988

CALIBRATION STANDARD ID: 32B40A8; 32B40B7; 32B40C7; 32B40A4; 32B40B3; 32B40C4;
32B40A5; 32B40B6; 32B4OC5

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Efficiency
ST-103 Rev. (Draft) 9/15/90 Short Interim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 14
2",5" STD TIME ZERO DATE (HD): 15883

RADIONUCLIDE: Co-60 1" STD TIME ZERO DATE (HD): 15883
HALF LIFE: 1925 DATE COUNTED (HD): 16135
COUNT TIME: 5 DATE COUNTED 1" (HD) 16135
CPM BKG: 19
CPM 1" BKG: 19

CALIBRATED BY: RA JONES HD 0 = 09/25/44
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STANDARD
ID

32B40A8
32B40B7
32B40C7

32B40A4
32B40B3
32B40C4

32B40A5
32B40B6
32B40C5

STANDARD
ID

32B40A8
32B40B7
32B40C7

SIZE

1
1
1

2
2
2

5
5
5

DATE

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

SIZE STD
VALUE

1" i

1"
1"

AVERAGE, 1" =

STANDARD
ID

32B40A4
32B40B3
32B40C4

2"
2"
2"

AVERAGE, 2" =

STANDARD
ID

32B40A5
32B40B6
32B40C5

5"S
5"
5"

AVERAGE, 5" =

69550
134700
201000

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

1313
1325
1338

1349
1527
1540

1551
1603
1616

94851
180320
260104

90411
170657
244082

83403
160402
237343

93909
178550
258654

89596
169556
244246

82448
163149
232578

94136
178878
259795

89705
169500
243016

82728
162823
231827

AVE DECAY DECAY CORR
CPM CORR CPM

18829
35822
51882

0.2901 +/- @95%

STD
VALUE

70480
135100
202400

1.09
1.09
1.09

0.0137

20618
39224
56810

4.71 %

AVE DECAY DECAY CORR
CPM CORR CPM

18002
33982
48999

0.2734 +/- @95%

STD
VALUE

70160
135700
201900

1.09
1.09
1.09

0.0147

19712
37209
53653

5.38 %

AVE DECAY DECAY CORR
CPM CORR CPM

16626
32281
46658

0.2577 +/- @95%

1.09
1.09
1.09

0.0079

18205
35347
51090

3.07 %

94073
179065
259469

90717
170301
249016

84312
159622
23179

EFFICIENCY

0.2964
0.2912
0.2826

ON 11/28/88

EFFICIENCY

0.2797
0.2754
0.2651

ON 11/28/88

EFFICIENCY

0.2595
0.2605
0.2530

ON 11/28/88

NEW EFFS FOR DET 14 Co-60 1" = 0.2901 2" = 0.2734

511 = 0.2577
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Analytical Batch

LAB SEGMENT SERIAL #:F0537

INSTRUMENT 401934

PROCEDURE/REV LA-548-121/C-2

TECHNOLOGIST R. D. Hale

DATE March 14, 1990

TEMPERATURE 23 C

STARTING TIME 0900
ENDING TIME 1000
CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0421

2 Reagent Blank F0436

3 Sample 89-070 F0422

4 Duplicate Sample 89-070 F0423

5 Sample 89-071 F0446

6 Duplicate Sample 89-071 F0447

7 Sample 89-072 F0470

8 Duplicate Sample 89-072 F0471

9 Sample 89-075 F0542

10 Duplicate Sample 89-075 F0543

11 Sample 89-076 F0566

CUSTOMER ID:89-075

GEA Analysis
Fusion Dissolution
Samples are prepared in batch,
but counted randomly.

DESCRIPTION LAB ID

12 Duplicate Sample 89-076 F0567

13 Spike 89-076 F0568

14 Final LMCS Check Std. F0569

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL . & ALOT . VOL . OF STD .

LMCS Check Standard 122144/500 uL 22 mL

Spike 122B44/500 uL F0566/50 uL 22 mL

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Isotope, Mixed Gamma

PROCEDURE: LQ-508-003 REVISION: A-0

INSTRUMENT: GEA Detector #1 PROPERTY NUMBER 401934

TECHNOLOGIST: d. L. Anderson PAYROLL NUMBER: 61413

DATE: February 14, 1989

CALIBRATION STANDARD ID: 56B40 DI

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

COMMENTS:

.ST-103 Rev. (Draft) 9/4/90 Interim
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DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD ID:

ENERGY (KEV)

59.536
8&.032

122.0614
165.853

279.1967
391.668
513.99
661.65

8911.021
1173.237
1332.501
1836.129

1
42
22 ML LIQUID, POS 2

14-Feb-89
J. L. ANDERSON/M. R. DOWELL
56B40 DI

EFFICIENCY (COUNTS/GAMMA)

5.721347E-03
1.512568E-02
2.04195BE-02
1.856472E-02

1.042777E-02
7.856059E-03
6.1138966E-03
5.300244E-03
4.21141 6E -03
3.715537E-03
2.931033E-03

EQUATION 0-165 KEV

-5.343694E+01
2.U34704E+01 *LOG(ENERGY)
-2.081264E+0U *LOG(ENERGY)'2

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

LOG(EFF) 8.372735E+00
+ -7.762489E+00 *LOG(ENERGY)
+ 2.017698E+*O *LOG(ENERGY)'2
+ -2.44756UE-01 *LOG(ENERGY)'3
+ 1.067720E-02 *LOG(ENERGY)-4

PROCEDURE LQ-508-003

3
43
22 ML LIQUID, POS 3

16-Feb-89
J. L. ANDERSON/M. R. DOWELL
56B40 DI

EFFICIENCY (COUNTS/GAMMA)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65

698.021
1173.237
1332.501
1836.129

1.397695E-03
3.641448E-03
5.035820E-03
4.620516E-03

2.619018E-03
1.090740E-03
1.782470E-02
1.392563E-03
1.117189E-03
1.007670E-03
7.782502E-04

EQUATION 0-165 KEV

LOG(EFF) = -5.354869E+01

38
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+ 1.975356E+01 *LOG(ENERGY)
+ -2.020u58E+UU *LOG(ENERGY)'2

EQUATION 165-1836 KEV
LOG(EFF) 4.001880E+01

+ -2.857555E+01 *LOG(ENERGY)
+ 6.741440E+O *LOG(ENERGY)*2
+ 7.173U93E-01 'LOG(ENERGY)*3
" 2.IS217L0E-02 *LOG(LNERGY)'4

GEA CALIBRATION RECORD PROCEDURE LQ-508-003
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* * * * * * ** * * * * * * * * * * * ** * * * * * * ** *** * * * *

* *

G A M M A S P E C T R U M A N A L Y S I S *

*

* * ** ** * * * * ***** ****** ** * ** ** ** *** * **

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 27-AUG-90 13:08:43

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1070
ANALYZED BY: VR

SAMPLE DESCRIPTION: F421 SEG F
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-01

COLLECT STARTED ON 14-MAR-90 AT 11:00:58

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3005. SECONDS
DEAD TIME: 0.17 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1C 1127.46 563.20 1.34

2C 1139.52 569.23 1.34

1210.35
1219.45

604.63 1.41
609.18 1.41

1324.22 661.55
661.82

1592.53 795.69
1604.74 801.80
2347.09 1173.10
2665.49 1332.42
2731.21 1365.31
2921.74 1460.68

1461.77

1.47

1.55
1.55
1.74
1.97
2.48
2.12

417.

456.

394.
323.

366.

258.
227.
186.
37.
13.
11.

456. 13.9 CS-134,
EU-152

822. 12.2 CS-134,
BI-207

5339. 3.3 CS-134
79. 30.4 BI-214,

RU-103
9209. 2.1 CS-137

35.
3769.

359.
4807.
4508.

101.
187.

182.

46.4
4.0

14.3
3.0
3.0

22.6
15.5

11.2

CS-134
CS-134
CO-60
CO-60
CS-134
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKO011
DESCRIPTION: BKO011
COLLECT STARTED ON 10-JAN-85 AT 12:00:00
LIVE TIME: 6000. SECONDS

41

3C
4C

5
5B
6C
7C
8
9
10
11
11B
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222-S COUNTING ROOM

SAMPLE: F421 SEG F
DATA COLLECTED ON 14-MAR-90 AT 11:00:58
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR

NUCLIDE

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139
BA-140
BA-141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60

CR-51
CS-134

CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140

42

LLD<7.86E-01
LLD<1.96E-01
LLD<8.94E-01
LLD<8.34E-01
LLD<2.10E-01
LLD<1.48E-01
LLD<1.70E-01
LLD<2.57E-01
LLD<5.05E-01
LLD<7.04E-01
LLD<5.12E-01
LLD<1.78E+00
LLD<1.69E-01
LLD<2.47E+00

1.70E-01
LLD<3.08E+00
LLD<1.14E-01
LLD<1.77E-01
LLD<1.51E+00
LLD<1.88E-01
LLD<9.58E-02
LLD<1.83E-01

2.14E+01

LLD<1.38E+0o
1.36E+01

LLD<1.85E-01
2.85E+01

LLD<1.38E-01
LLD<3.23E-01
LLD<3.09E-01
LLD<3.73E-01
LLD<4.20E-01
LLD<1.95E-01
LLD<1.60E-01
LLD<1.97E-01
LLD<2.60E-01
LLD<1.90E-01
LLD<2.70E-01
LLD<4.06E-01
LLD<1.90E+00
LLD<4.08E+01
LLD<1.12E-01
LLD<4.37E-01
LLD<6.52E+00
LLD<7.35E-02

DECAY
CORRECTED

LLD<7.86E-01
LLD<1.96E-01
LLD<8.94E-01
LLD<8.34E-01
LLD<2.10E-01
LLD<1.48E-01
LLD<1.70E-01
LLD<2.57E-01
LLD<5.05E-01
LLD<7.04E-01
LLD<5.12E-01
LLD<1.78E+00
LLD<1.69E-01
LLD<2.47E+00

1.70E-01
LLD<3.08E+00
LLD<1.14E-01
LLD<1.77E-01
LLD<1.51E+00
LLD<1.88E-01
LLD<9.58E-02
LLD<1.83E-01

2.14E+01

LLD<1.38E+00
1.36E+01

LLD<1.85E-01
2.85E+01

LLD<1.38E-01
LLD<3.23E-01
LLD<3.09E-01
LLD<3.73E-01
LLD<4.20E-01
LLD<1.95E-01
LLD<1.60E-01
LLD<1.97E-01
LLD<2.60E-01
LLD<1.90E-01
LLD<2.70E-01
LLD<4.06E-01
LLD<1.90E+00
LLD<4.08E+o1
LLD<1.12E-01
LLD<4.37E-01
LLD<6.52E+00
LLD<7.35E-02

ERROR

+-1.58E-01

+-6.73E-01

+-5.63E-01

+-7.04E-01

ENERGY COMPARISON
(KEV)

EXPECT DIFF

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.14

-0.08
-0.14

-0.15
-0.07

-0.10

+-1.58E-01

+-6.73E-01

+-5.63E-01

+-7.04E-01

27-AUG-90 13:08:43



LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE- 133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<3.84E-01
LLD<1.75E-01
LLD<2.12E-01
LLD<1.03E-01
LLD<1.68E-01
LLD<1.59E-01
LLD<1.60E-01
LLD<1.08E+00
LLD<8.25E-01
LLD<8.99E-01
LLD<4.03E-01
LLD<3.46E+01
LLD<4.65E+00
LLD<2.86E-01
LLD<4.25E-01
LLD<1.64E+04
LLD<6.88E+03
LLD<1.32E+04
LLD<1.30E+03
LLD<4.57E+04
LLD<3.12E+00
LLD<2.72E+00
LLD<6.32E-01
LLD<9.12E-01
LLD<1.46E+02
LLD<1.78E-01
LLD<3.28E+00
LLD<3.08E-01
LLD<1.46E+00
LLD<2.22E-01
LLD<2.20E-01
LLD<2.49E-01
LLD<1.79E-01
LLD<3.03E-01
LLD<7.70E-02
LLD<6.21E-01
LLD<1.02E-01
LLD<1.09E-01
LLD<2.77E+01
LLD<1.34E-01
LLD<9.61E+00
LLD<2.18E-01
LLD<1.81E-01
LLD<5.53E-01
LLD<5.51E-01
LLD<4.72E+00
LLD<3.42E-01
LLD<1.18E+00
LLD<1.44E-01
LLD<1.09E+00
LLD<6.OOE-02
LLD<4.84E+01
LLD<2.29E-01
LLD<4.36E-01
LLD<3.02E-01
LLD<1.59E-01

6.37E+01 +-1.14E+00

LLD<3.84E-01
LLD<1.75E-01
LLD<2.12E-01
LLD<1.03E-01
LLD<1.68E-01
LLD<1.59E-01
LLD<1.60E-01
LLD<1.08E+00
LLD<8.25E-01
LLD<8.99E-01
LLD<4.03E-01
LLD<3.46E+01
LLD<4.65E+00
LLD<2.86E-01
LLD<4.25E-01
LLD<1.64E+04
LLD<6.88E+03
LLD<1.32E+04
LLD<1.30E+03
LLD<4.57E+04
LLD<3.12E+00
LLD<2.72E+00
LLD<6.32E-01
LLD<9.12E-01
LLD<1.46E+02
LLD<1.78E-01
LLD<3.28E+00
LLD<3.08E-01
LLD<1.46E+00
LLD<2.22E-01
LLD<2.20E-01
LLD<2.49E-01
LLD<1.79E-01
LLD<3.03E-01
LLD<7.70E-02
LLD<6.21E-01
LLD<1.02E-01
LLD<1.09E-01
LLD<2.77E+01
LLD<1.34E-01
LLD<9.61E+00
LLD<2.18E-01
LLD<1.81E-01
LLD<5.53E-01
LLD<5.51E-01
LLD<4.72E+00
LLD<3.42E-01
LLD<1.18E+00
LLD<1.44E-01
LLD<1.09E+00
LLD<6.OOE-02
LLD<4.84E+01
LLD<2.29E-01
LLD<4.36E-01
LLD<3.02E-01
LLD<1.59E-01

6.37E+01 +-1.14E+00

STANDARD DEVIATION = 0.04
43

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.44E-09 UC/LI
TOTAL MEASURED ACTIVITY = 6.37E+01 (+-1.14E+00) UC/LI
% TECH. SPEC. - ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1127.46
1139.52
1604.74
2731.21

563.20
569.23
801.80

1365.31

456.
822.
359.
101.

13.9
12.2
14.3
22.6

1.95E+01
3.55E+01
2.06E+01
9.06E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

2921.74 1460.68

GAMMAS/SEC

187. 15.5 1.77E+01
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* * * ** ** ** *** * * ** * **** * *** ** * *** ** ** *

* *

GAMMA S P EC TRUM ANAL Y S IS

CANBERRA SPECTRAN-F V2.06

*

*

SOFTWARE

222-S COUNTING ROOM 27-AUG-90 13:13:16

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 1.0
UMBER: 42

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1071
ANALYZED BY: JLA

SAMPLE DESCRIPTION: F-436 SEGMENT-I
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-01 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.0000E+00

COLLECT STARTED ON 14-MAR-90 AT 12:26:23

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3001. SECONDS
DEAD TIME: 0.03 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED

CENTROID ENERGY
CHANNEL KEV

1324.38 661.63
2922.13 1460.87

BY BACKGROUND SUBTRACTION

NET AREA ERROR GAMMAS/SEC
COUNTS %

52. 45.6 2.55E+00
194. 14.8 1.84E+01
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222-S COUNTING ROOM

SAMPLE: F-436 SEGMENT-U
DATA COLLECTED ON 14-MAR-90 AT 12:26:23
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139
BA-140
BA-141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA- 140
LA- 142
MN-54

LLD<1.24E-03
LLD<2.52E-04
LLD<4.41E-04
LLD<1.52E-03
LLD<4.29E-04
LLD<3.67E-04
LLD<2.12E-04
LLD<4.21E-04
LLD<9.27E-04
LLD<8.81E-04
LLD<9.08E-04
LLD<2.21E-03
LLD<2.47E-04
LLD<3.74E-03
LLD<8.46E-04
LLD<5.88E-03
LLD<2.1OE-04
LLD<3.38E-04
LLD<2.82E-03
LLD<2.05E-04
LLD<1.79E-04
LLD<2.81E-04
LLD<3.73E-04
LLD<2.03E-03
LLD<3.OOE-04
LLD<2.68E-04
LLD<4.81E-04
LLD<7.32E-04
LLD<1.04E-03
LLD<1.01E-03
LLD<7.24E-04
LLD<4.30E-04
LLD<2.61E-04
LLD<2.61E-04
LLD<2.93E-04
LLD<2.98E-04
LLD<2.29E-04
LLD<3.08E-04
LLD<1.49E-03
LLD<9.27E-03
LLD<7.79E-02
LLD<2.17E-04
LLD<5.54E-04
LLD<1.15E-02
LLD<4.13E-04
LLD<6.29E-04
LLD<2.72E-04

NUCLIDE

LLD<1.24E-03
LLD<2.52E-04
LLD<4.41E-04
LLD<1.52E-03
LLD<4.29E-04
LLD<3.67E-04
LLD<2.12E-04
LLD<4.21E-04
LLD<9.27E-04
LLD<8.81E-04
LLD<9.08E-04
LLD<2.21E-03
LLD<2.47E-04
LLD<3.74E-03
LLD<8.46E-04
LLD<5.88E-03
LLD<2.10E-04
LLD<3.38E-04
LLD<2.82E-03
LLD<2.05E-04
LLD<1.79E-04
LLD<2.81E-04
LLD<3.73E-04
LLD<2.03E-03
LLD<3.OOE-04
LLD<2.68E-04
LLD<4.81E-04
LLD<7.32E-04
LLD<1.04E-03
LLD<1.01E-03
LLD<7.24E-04
LLD<4.30E-04
LLD<2.61E-04
LLD<2.61E-04
LLD<2.93E-04
LLD<2.98E-04
LLD<2.29E-04
LLD<3.08E-04
LLD<1.49E-03
LLD<9.27E-03
LLD<7.79E-02
LLD<2.17E-04
LLD<5.54E-04
LLD<1.15E-02
LLD<4.13E-04
LLD<6.29E-04
LLD<2.72E-04

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<2.31E-04
LLD<3.24E-04
LLD<3.15E-04
LLD<3.18E-04
LLD<2.93E-04
LLD<5.34E-04
LLD<1.38E-03
LLD<1.46E-03
LLD<6.42E-04
LLD<5.40E-02
LLD<6.O1E-03
LLD<4.55E-04
LLD<6.66E-04
LLD<2.27E+01
LLD<2.22E+00
LLD<1.39E+o1
LLD<2.35E+o0
LLD<8.31E+01
LLD<5.60E-03
LLD<4.92E-03
LLD<1.98E-03
LLD<1.01E-03
LLD<2.10E-01
LLD<2.45E-04
LLD<5.76E-03
LLD<2.54E-04
LLD<2.64E-03
LLD<3.04E-04
LLD<3.31E-04
LLD<3.25E-04
LLD<3.42E-04
LLD<4.47E-04
LLD<5.12E-04
LLD<9.06E-04
LLD<1.87E-04
LLD<2.02E-04
LLD<4.76E-02
LLD<2.38E-04
LLD<1.86E-02
LLD<2.78E-04
LLD<3.30E-04
LLD<9.03E-04
LLD<9.68E-04
LLD<9.89E-03
LLD<7.16E-04
LLD<2.05E-03
LLD<2.36E-04
LLD<1.79E-03
LLD<1.88E-04
LLD<1.39E-01
LLD<3.38E-04
LLD<7.69E-04
LLD<4.59E-04
LLD<3.07E-04

0.OOE-01 +-O.OOE-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%
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LLD<2.31E-04
LLD<3.24E-04
LLD<3.15E-04
LLD<3.18E-04
LLD<2.93E-04
LLD<5.34E-04
LLD<1.38E-03
LLD<1.46E-03
LLD<6.42E-04
LLD<5.40E-02
LLD<6.01E-03
LLD<4.55E-04
LLD<6.66E-04
LLD<2.27E+01
LLD<2.22E+00
LLD<1.39E+01
LLD<2.35E+00
LLD<8.31E+01
LLD<5.60E-03
LLD<4.92E-03
LLD<1.98E-03
LLD<1.01E-03
LLD<2.10E-01
LLD<2.45E-04
LLD<5.76E-03
LLD<2.54E-04
LLD<2.64E-03
LLD<3.04E-04
LLD<3.31E-04
LLD<3.25E-04
LLD<3.42E-04
LLD<4.47E-04
LLD<5.12E-04
LLD<9.06E-04
LLD<1.87E-04
LLD<2.02E-04
LLD<4.76E-02
LLD<2.38E-04
LLD<1.86E-02
LLD<2.78E-04
LLD<3.30E-04
LLD<9.03E-04
LLD<9.68E-04
LLD<9.89E-03
LLD<7.16E-04
LLD<2.05E-03
LLD<2.36E-04
LLD<1.79E-03
LLD<1.88E-04
LLD<1.39E-01
LLD<3.38E-04
LLD<7.69E-04
LLD<4.59E-04
LLD<3.07E-04

0.OOE-01 +-0.OOE-01

846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

1
1B
2
2B

1324.38 661.63
661.82

2922.13 1460.87
1461.77

1.53

2.07

40.

8.

52.
35.
194.

182.

45.6
46.4

14.8
11.2

NUCLIDES

CS-137

K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKO011
DESCRIPTION: BKO011
COLLECT STARTED ON 10-JAN-85 AT 12:00:00
LIVE TIME: 6000. SECONDS

49

27-AUG-90 13:13:16



* ** * ** * * * * * * * *** * ** ** * ** *** ** * ** * * **

* *

G AMMA SP EC TRUM ANAL Y S IS *

*

******** **** ********************* ***

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

ANAL Y S I S P ARS

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

29-AUG-90

AM E T ER S

UMBER: 1.0
UMBER: 42

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1080
ANALYZED BY: EMB

SAMPLE DESCRIPTION: F542
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+OO EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 14-MAR-90 AT 22:

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

/ CONVERSION FACTOR: 2.5000E-02

3000. SECONDS
3001. SECONDS
0.03 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLI TDFS

1$ 92.82 46.31 1.08

1324.16 661.52
661.82

2922.22 1460.92
1461.77

1.60

2.21

101.

44. 19
35.

7. 176.
182.

41. 94.5 PU-242,
PU-240,
EU-155

42. 4.6 CS-137
46.4

15.5
11.2

K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

$ - MULTIPLET ANALYSIS CONVERGED DUE TO
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

LACK OF CHI-SQ IMPROVEMENT

SUBTRACTION PERFORMED USING FILE BKO011
DESCRIPTION: BKO011
COLLECT STARTED ON 10-JAN-85 AT 12:00:00
LIVE TIME: 6000. SECONDS
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29-AUG-90 08:12:26

SAMPLE: F542
DATA COLLECTED ON 14-MAR-90 AT 22:44:02
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I O N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG- 108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA- 133
BA- 139
BA-140
BA-141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-136
CS-137
CS-138
EU-152
EU-154
EU- 155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA- 140
LA- 142
MN-54

LLD<4.I1E+00
LLD<1.60E+00
LLD<8.20E+00
LLD<1.03E+01
LLD<3.08E+00
LLD<1.31E+00
LLD<1.37E+00
LLD<2.39E+00
LLD<5.76E+00
LLD<5.21E+00
LLD<5.47E+00
LLD<1.50E+01
LLD<1.26E+00
LLD<1.76E+01
LLD<3.65E+00
LLD<4.22E+01
LLD<1.30E+00
LLD<2.1OE+00
LLD<1.69E+01
LLD<1.13E+00
LLD<1.19E+00
LLD<1.20E+00
LLD<1.29E+00
LLD<1.16E+01
LLD<1.11E+00
LLD<1.26E+00

1.18E+02
LLD<1.59E+00
LLD<6.46E+00
LLD<3.87E+00
LLD<4.92E+00
LLD<2.59E+00
LLD<1.74E+00
LLD<1.38E+00
LLD<1.53E+00
LLD<2.20E+00
LLD<1.50E+00
LLD<1.66E+00
LLD<4.69E+00
LLD<3.68E+01
LLD<3.83E+02
LLD<1.30E+00
LLD<3.30E+00
LLD<6.11E+01
LLD<1.26E+00
LLD<2.77E+00
LLD<1.26E+00

LLD<4.11E+0o
LLD<1.60E+00
LLD<8.20E+0o
LLD<1.03E+01
LLD<3.08E+0o
LLD<1.31E+00
LLD<1.37E+00
LLD<2.39E+00
LLD<5.76E+00
LLD<5.21E+00
LLD<5.47E+00
LLD<1.50E+01
LLD<1.26E+00
LLD<1.76E+01
LLD<3.65E+00
LLD<4.22E+01
LLD<1.30E+00
LLD<2.1OE+00
LLD<1.69E+01
LLD<1.13E+00
LLD<1.19E+00
LLD<1.20E+00
LLD<1.29E+00
LLD<1.16E+01
LLD<1.11E+00
LLD<1.26E+00

1.18E+02
LLD<1.59E+00
LLD<6.46E+00
LLD<3.87E+00
LLD<4.92E+00
LLD<2.59E+00
LLD<1.74E+00
LLD<1.38E+00
LLD<1.53E+00
LLD<2.20E+00
LLD<1.50E+00
LLD<1.66E+00
LLD<4.69E+00
LLD<3.68E+01
LLD<3.83E+02
LLD<1.30E+0o
LLD<3.30E+00
LLD<6.11E+01
LLD<1.26E+00
LLD<2.77E+00
LLD<1.26E+00

+-5. 77E+00

NUCLIDE

+-5. 77E+00

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

-0.13
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222-S COUNTING ROOM



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE- 132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<1.28E+00 L
LLD<1.23E+00 L
LLD<1.42E+00 L
LLD<1.17E+00 L
LLD<9.45E-01 L
LLD<9.93E+00 L
LLD<3.18E+00 L
LLD<7.70E+00 L
LLD<3.26E+00 L
LLD<2.59E+02 L
LLD<3.83E+01 L
LLD<2.65E+00 L
LLD<3.68E+00 L
LLD<9.53E+04 L
LLD<1.14E+04 L
LLD<6.26E+04 L
LLD<1.53E+04 L
LLD<5.47E+05 L
LLD<2.99E+01 L
LLD<2.88E+01 L
LLD<1.26E+01 L
LLD<4.53E+00 L
LLD<1.11E+03 L
LLD<1.61E+00 L
LLD<2.42E+01 L
LLD<1.35E+00 L
LLD<1.48E+01 L
LLD<1.31E+00 L
LLD<2.O1E+00 L
LLD<1.89E+00 L
LLD<1.68E+00 L
LLD<2.19E+00 L
LLD<1.54E+00 L
LLD<3.62E+00 L
LLD<1.19E+00 L
LLD<1.22E+00 L
LLD<3.88E+02 L
LLD<1.33E+00 L
LLD<1.38E+02 L
LLD<1.50E+00 L
LLD<1.91E+00 I
LLD<5.22E+00
LLD<3.64E+00
LLD<5.38E+01
LLD<4.82E+00
LLD<1.16E+01
LLD<1.29E+00
LLD<1.OOE+01
LLD<1.20E+00
LLD<6.07E+02
LLD<1.66E+00
LLD<3.50E+00
LLD<2.40E+00
LLD<9.03E-01

1.18E+02 +-5.77E+00 1.18E+02 +-5.77E+00

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 1.18E+02 (+-5.77E+00) UC/LI
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LD<1.28E+00
LD<1.23E+00
LD<1.42E+00
LD<1.17E+00
LD<9.45E-01
LD<9.93E+00
LD<3.18E+00
LD<7.70E+00
LD<3.26E+00
LD<2.59E+02
LD<3.83E+01
LD<2.65E+00
LD<3.68E+00
LD<9.53E+04
LD<1.14E+04
LD<6.26E+04
LD<1.53E+04
LD<5.47E+05
LD<2.99E+01
LD<2.88E+01
LD<1.26E+01
LD<4.53E+00
LD<1.11E+03
LD<1.61E+00
LD<2.42E+01
LD<1.35E+00
LD<1.48E+01
LD<1.31E+00
LD<2.01E+00
LD<1.89E+00
LD<1.68E+00
LD<2.19E+00
LD<1.54E+00
LLD<3.62E+00
LD<1.19E+00
LD<1.22E+00
LD<3.88E+02
LD<1.33E+00
LD<1.38E+02
0LD<1.50E+00

LD<1.91E+00
LLD<5.22E+00
.LD<3.64E+00
LLD<5.38E+01

0LD<4.82E+00
0LD<1.16E+01

LD<1.29E+00
LD<1.00E+01
LD<1.20E+00
LLD<6.07E+02
LLD<1.66E+00
LLD<3.50E+00
LLD<2.40E+00
LLD<9.03E-01

846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

92.82 46.31

GAMMAS/SEC

41. 94.5 6.24E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2922.22 1460.92 176. 15.5 1.66E+01
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G AMMA S P EC T RUM ANAL Y S IS
*

*

* *
* * ** ** * * ** * * * ** * ** *** ** ** ** ** * *** ** *

CANBERRA SPECTRAN-F V2.O6 SOFTWARE

222-S COUNTING ROOM

A N A L Y S I S

29-AUG-90

P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1081
ANALYZED BY: MAX

SAMPLE DESCRIPTION: F543
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL000

/ CONVERSION FACTOR: 2.5000E-02

COLLECT STARTED ON 15-MAR-90 AT 00:57:34

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3001. SECONDS
0.03 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1324.26 661.57 1.52 65. 2123. 4.4 CS-137
lB 661.82 35. 46.4
2C 2922.32 1460.97 2.01 16. 163. 17.3 K-40
2B 1461.77 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO011
BACKGROUND DESCRIPTION: BKOO11
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
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222-S COUNTING ROOM

SAMPLE: F543
DATA COLLECTED ON 15-MAR-90 AT 00:57:34
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD I ONUC L ID E ANAL Y S IS R E POR T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG- 108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA- 133
BA- 139
BA-140
BA-141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA- 140
LA-142
MN-54

LLD<3.99E+00
LLD<1.57E+00
LLD<8.56E+00
LLD<9.75E+00
LLD<2.81E+00
LLD<1.47E+00
LLD<1.38E+00
LLD<2.28E+00
LLD<6.OOE+00
LLD<5.25E+00
LLD<5.35E+00
LLD<1.47E+01
LLD<1.33E+00
LLD<1.98E+01
LLD<3.24E+00
LLD<4.33E+01
LLD<1.36E+00
LLD<2.O1E+00
LLD<1.73E+01
LLD<9.36E-01
LLD<1.23E+00
LLD<d.1OE+00
LLD<1.04E+00
LLD<1.13E+01
LLD<1.34E+00
LLD<9.80E-01

1.30E+02
LLD<2.93E+00
LLD<5.66E+00
LLD<1.89E+00
LLD<4.94E+00
LLD<2.20E+00
LLD<1.68E+00
LLD<1.37E+00
LLD<1.57E+00
LLD<2.36E+00
LLD<1.58E+00
LLD<1.44E+00
LLD<4.92E+00
LLD<3.79E+01
LLD<3.88E+02
LLD<1.32E+00
LLD<3.53E+00
LLD<6.61E+01
LLD<1.37E+00
LLD<2.97E+00
LLD<1.06E+00

LLD<3.99E+00
LLD<1.57E+00
LLD<8.56E+00
LLD<9.75E+00
LLD<2.81E+00
LLD<1.47E+00
LLD<1.38E+00
LLD<2.28E+00
LLD<6.OOE+00
LLD<5.25E+00
LLD<5.35E+00
LLD<1.47E+01
LLD<1.33E+00
LLD<1.98E+01
LLD<3.24E+00
LLD<4.33E+01
LLD<1.36E+00
LLD<2.01E+00
LLD<1.73E+01
LLD<9.36E-01
LLD<1.23E+00
LLD<1.1OE+00
LLD<1.04E+00
LLD<1.13E+01
LLD<1.34E+00
LLD<9.80E-01

1.30E+02
LLD<2.93E+00
LLD<5.66E+00
LLD<1.89E+00
LLD<4.94E+00
LLD<2.20E+00
LLD<1.68E+00
LLD<1.37E+00
LLD<1.57E+00
LLD<2.36E+00
LLD<1.58E+00
LLD<1.44E+00
LLD<4.92E+00
LLD<3.79E+01
LLD<3.88E+02
LLD<1.32E+00
LLD<3.53E+00
LLD<6.61E+01
LLD<1.37E+00
LLD<2.97E+00
LLD<1.06E+00

+-6.10E+00

NUCLIDE

+-6.10E+00

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

-0.08
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<1.06E+00
LLD<7.56E-01
LLD<1.18E+00
LLD<1.27E+00
LLD<1.07E+00
LLD<1.04E+01
LLD<4.23E+00
LLD<8.04E+00
LLD<3.53E+00
LLD<2.53E+02
LLD<3.69E+01
LLD<2.93E+00
LLD<3.70E+00
LLD<1.07E+05
LLD<1.30E+04
LLD<7.01E+04
LLD<1.54E+04
LLD<5.24E+05
LLD<3.09E+01
LLD<2.74E+01
LLD<1.44E+01
LLD<4.76E+00
LLD<1.1OE+03
LLD<1.42E+00
LLD<2.59E+01
LLD<1.02E+00
LLD<1.53E+01
LLD<1.49E+00
LLD<1.98E+00
LLD<2.O1E+00
LLD<1.70E+00
LLD<2.42E+00
LLD<1.20E+00
LLD<4.26E+00
LLD<1.12E+00
LLD<1.19E+00
LLD<3.74E+02
LLD<1.33E+00
LLD<1.30E+02
LLD<1.34E+00
LLD<1.84E+00
LLD<5.29E+00
LLD<3.95E+00
LLD<5.31E+01
LLD<4.77E+00
LLD<1.18E+01
LLD<1.34E+00
LLD<9.74E+00
LLD<1.36E+00
LLD<5.27E+02
LLD<1.83E+00
LLD<3.44E+00
LLD<1.56E+00
LLD<1.18E+00

1.30E+02 +-6.10E+00

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 1.30E+02 (+-6.1OE+00)
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UC/LI

LLD<1.06E+00
LLD<7.56E-01
LLD<1.18E+00
LLD<1.27E+00
LLD<1.07E+00
LLD<1.04E+01
LLD<4.23E+00
LLD<8.04E+00
LLD<3.53E+00
LLD<2.53E+02
LLD<3.69E+01
LLD<2.93E+00
LLD<3.70E+00
LLD<1.07E+05
LLD<1.30E+04
LLD<7.01E+04
LLD<1.54E+04
LLD<5.24E+05
LLD<3.09E+01
LLD<2.74E+01
LLD<1.44E+01
LLD<4.76E+00
LLD<1.1OE+03
LLD<1.42E+00
LLD<2.59E+01
LLD<1.02E+00
LLD<1.53E+01
LLD<1.49E+00
LLD<1.98E+00
LLD<2.O1E+00
LLD<1.70E+00
LLD<2.42E+00
LLD<1.20E+00
LLD<4.26E+00
LLD<1.12E+00
LLD<1.19E+00
LLD<3.74E+02
LLD<1.33E+00
LLD<1.30E+02
LLD<1.34E+00
LLD<1.84E+00
LLD<5.29E+00
LLD<3.95E+00
LLD<5.31E+01
LLD<4.77E+00
LLD<1.18E+01
LLD<1.34E+00
LLD<9.74E+00
LLD<1.36E+00
LLD<5.27E+02
LLD<1.83E+00
LLD<3.44E+00
LLD<1.56E+00
LLD<1.18E+00

1.30E+02 +-6.1OE+00

846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

2922.32 1460.97

GAMMAS/SEC

163. 17.3 1.54E+01
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G A M M A S P E C T R U M A N A L Y S I S *

* *** * ** * * * * * ** ** ** ** * ** * *** ** * ** **

CANBERRA SPECTRAN-F V2.06

222-S COUNTING ROOM

SOFTWARE

27-AUG-90 13: 22: 40

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1084
ANALYZED BY: MAX

SAMPLE DESCRIPTION: F568
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-02

COLLECT STARTED ON 15-MAR-90 AT 04:41:44

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3006. SECONDS
DEAD TIME: 0.20 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1C 1127.31 563.13 1.39

2C 1139.70 569.32 1.39

3
4
4B
5C
6C
7
8
9
10
10B

1210.36 604.64
1324.22 661.55

661.82
1592.50 795.68
1604.72 801.79
2347.08 1173.09
2665.49 1332.42
2730.86 1365.14
2922.13 1460.87

1461.77

1.47
1.53

1.50
1.50
1.79
1.86
1.58
2.48

475.

485.

520.
326.

258.
246.
210.
39.
7.

10.

4
13

428. 17.4 CS-134,
EU-152

740. 14.4 CS-134,
BI-207

961. 3.1 CS-134
178. 1.8 CS-137
35.

3527.
368.

4735.
4119.

99.
172.

182.

46.4
4.2

13.7
3.0
3.1

21.4
16.0

11.2

CS-134
CS-134
CO-60
CO-60
CS-134
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO011
BACKGROUND DESCRIPTION: BKO011
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
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27-AUG-90 13:22:40

SAMPLE: F568
DATA COLLECTED
DECAYED TO

ON 15-MAR-90 AT 04:41:44
0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS R EPOR T

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR

NUCLIDE

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA- 133
BA- 139
BA- 140
BA- 141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE- 141
CEPR144
CO-56
CO-57
CO-58
CO-60

CR-51
CS-134

CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA- 140
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LLD<7.40E+00
LLD<2.06E+00
LLD<1.06E+01
LLD<8.73E+00
LLD<2.29E+00
LLD<1.23E+00
LLD<1.86E+00
LLD<2.82E+00
LLD<5.43E+00
LLD<6.94E+00
LLD<5.59E+00
LLD<1.93E+01
LLD<1.78E+00
LLD<2.31E+01
LLD<1.O1E+01
LLD<3.37E+01
LLD<1.23E+00
LLD<1.90E+00
LLD<1.58E+01
LLD<1.78E+00
LLD<1.03E+00
LLD<1.76E+00

1.96E+02

LLD<1.43E+01
1.27E+02

LLD<1.79E+00
4.08E+02

LLD<1.38E+00
LLD<3.04E+00
LLD<3.24E+00
LLD<4.02E+00
LLD<4.53E+00
LLD<2.13E+00
LLD<1.65E+00
LLD<2.07E+00
LLD<2.80E+00
LLD<1.94E+00
LLD<2.53E+00
LLD<4.50E+00
LLD<1.85E+01
LLD<4.26E+02
LLD<1.22E+00
LLD<4.55E+00
LLD<6.73E+01
LLD<6.86E-01

DECAY
CORRECTED

LLD<7.40E+00
LLD<2.06E+00
LLD<1.06E+01
LLD<8.73E+00
LLD<2.29E+00
LLD<1.23E+00
LLD<1.86E+00
LLD<2.82E+00
LLD<5.43E+00
LLD<6.94E+00
LLD<5.59E+00
LLD<1.93E+01
LLD<1.78E+00
LLD<2.31E+01
LLD<1.01E+01
LLD<3.37E+01
LLD<1.23E+00
LLD<1.90E+00
LLD<1.58E+01
LLD<1.78E+00
LLD<1.03E+00
LLD<1.76E+00

1.96E+02

LLD<1.43E+01
1.27E+02

LLD<1.79E+00
4.08E+02

LLD<1.38E+00
LLD<3.04E+00
LLD<3.24E+00
LLD<4.02E+00
LLD<4.53E+00
LLD<2.13E+00
LLD<1.65E+00
LLD<2.07E+00
LLD<2.80E+00
LLD<1.94E+00
LLD<2.53E+00
LLD<4.50E+00
LLD<1.85E+01
LLD<4.26E+02
LLD<1.22E+00
LLD<4.55E+00
LLD<6.73E+01
LLD<6.86E-01

ERROR

+-6.41E+00

+-5. 53E+00

+-8.75E+00

ENERGY COMPARISON
(KEV)

EXPECT DIFF

911.07
433.94
657.76

59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.17
-0.06

-0.10

+-6.41E+00

+-5.53E+00

+-8.75E+00

222-S COUNTING ROOM



LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<3.84E+00
LLD<1.73E+00
LLD<2.01E+00
LLD<1.07E+00
LLD<1.50E+00
LLD<1.58E+00
LLD<1.63E+00
LLD<1.28E+01
LLD<7.72E+00
LLD<9.48E+00
LLD<4.17E+00
LLD<3.77E+02
LLD<4.92E+01
LLD<3.06E+00
LLD<4.56E+00
LLD<1.62E+05
LLD<6.74E+04
LLD<1.36E+05
LLD<1.38E+04
LLD<4.87E+05
LLD<3.34E+01
LLD<2.90E+01
LLD<9.27E+00
LLD<9.20E+00
LLD<1.53E+03
LLD<1.87E+00
LLD<3.23E+01
LLD<3.09E+00
LLD<1.54E+01
LLD<2.20E+00
LLD<2.27E+00
LLD<2.55E+00
LLD<1.87E+00
LLD<3.06E+00
LLD<1.10E+00
LLD<6.32E+00
LLD<1.06E+00
LLD<1.14E+00
LLD<3.04E+02
LLD<1.44E+00
LLD<9.91E+01
LLD<2.21E+00
LLD<1.94E+00
LLD<5.64E+00
LLD<5.34E+00
LLD<5.26E+01
LLD<3.69E+00
LLD<1.26E+01
LLD<1.48E+00
LLD<1.12E+01
LLD<8.79E-01
LLD<4.23E+02
LLD<2.32E+00
LLD<4.60E+00
LLD<3.07E+00
LLD<1.49E+00

7.31E+02 +-1.22E+01

STANDARD DEVIATION = 0.05

LLD<3.84E+00
LLD<1.73E+00
LLD<2.01E+00
LLD<1.07E+00
LLD<1.50E+00
LLD<1.58E+00
LLD<1.63E+00
LLD<1.28E+01
LLD<7.72E+00
LLD<9.48E+00
LLD<4.17E+00
LLD<3.77E+02
LLD<4.92E+01
LLD<3.06E+00
LLD<4.56E+00
LLD<1.62E+05
LLD<6.74E+04
LLD<1.36E+05
LLD<1.38E+04
LLD<4.87E+05
LLD<3.34E+01
LLD<2.90E+01
LLD<9.27E+00
LLD<9.20E+00
LLD<1.53E+03
LLD<1.87E+00
LLD<3.23E+01
LLD<3.09E+00
LLD<1.54E+01
LLD<2.20E+00
LLD<2.27E+00
LLD<2.55E+00
LLD<1.87E+00
LLD<3.06E+00
LLD<1.1OE+00
LLD<6.32E+00
LLD<1.06E+00
LLD<1.14E+00
LLD<3.04E+02
LLD<1.44E+00
LLD<9.91E+01
LLD<2.21E+00
LLD<1.94E+00
LLD<5.64E+00
LLD<5.34E+00
LLD<5.26E+01
LLD<3.69E+00
LLD<1.26E+01
LLD<1.48E+00
LLD<1.12E+01
LLD<8.79E-01
LLD<4.23E+02
LLD<2.32E+00
LLD<4.60E+00
LLD<3.07E+00
LLD<1.49E+00

7.31E+02 +-1.22E+01

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33
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EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 1.73E-09 UC/LI
TOTAL MEASURED ACTIVITY = 7.31E+02 (+-1.22E+01) UC/LI
% TECH. SPEC. - ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1127.31
1139.70
1604.72
2730.86

563.13
569.32
801.79

1365.14

428.
740.
368.

99.

17.4
14.4
13.7
21.4

GAMMAS/SEC

1.83E+01
3.20E+01
2.11E+01
8.84E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

2922.13 1460.87

GAMMAS/SEC

172. 16.0 1.63E+01
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** * * ** * * * * * **************** ** ***** **

GAMMA S P EC TRUM ANAL Y S IS

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 27-AUG-90

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DIS
ANALYZED BY: MAX

SAMPLE DESCRIPTION: F569
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

K FILE: SD1087

. / CONVERSION FACTOR: 5.OOOOE-01

COLLECT STARTED ON 15-MAR-90 AT 07:10:10

COLLECT LIVE TIME: 3254. SECONDS
REAL TIME: 199. SECONDS
DEAD TIME: -1535.18 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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13:28:16



27-AUG-90 13:28:16

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1C 1127.55 563.25 1.38

2C 1139.64

3
4
4B
5C
6C
7
8
9
10
108

569.29 1.38

1210.42 604.67
1324.31 661.60

661.82
1592.64 795.75
1604.90 801.88
2347.09 1173.10
2665.64 1332.50
2730.89 1365.15
2922.37 1460.99

1461.77

1.52
1.59

1.54
1.54
1.83
1.90
1.76
2.02

459.

494.

526.
393.

258.
258.
230.

72.
20.
11.

C

523. 12.7 CS-134,
EU-152

890. 11.4 CS-134,
BI-207

470. 2.9 CS-134
861. 2.1 CS-137
38.

3854.
405.

5233.
4671.

92.
178.

197.

46.4
4.0

14.2
2.9
2.9

25.4
15.9

11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO011
BACKGROUND DESCRIPTION: BKO011
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
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CS-134
CS-134
CO-60
CO-60
CS-134
K-40

222-S COUNTING ROOM



222-S COUNTING ROOM

SAMPLE: F569
DATA COLLECTED
DECAYED TO

ON 15-MAR-90 AT 07:10:10
0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR

AC-228 LLD<7.24E-01
AG-108M LLD<1.84E-01
AG-110M LLD<8.41E-01
AM-241 LLD<7.59E-01
AM-243 LLD<2.01E-01
AR-41 LLD<1.15E-01
AU-198 LLD<1.64E-01
BA-133 LLD<2.45E-01
BA-139 LLD<4.12E-01
BA-140 LLD<6.21E-01
BA-141 LLD<2.36E-01
BE-7 LLD<1.72E+00
BI-207 LLD<1.70E-01
BI-212 LLD<2.23E+00
BI-214 LLD<1.00E+00
CD-109 LLD<2.87E+00
CE-139 LLD<1.12E-01
CE-141 LLD<1.72E-01
CEPR144 LLD<1.43E+00
CO-56 LLD<1.73E-01
CO-57 LLD<9.28E-02
CO-58 LLD<1.69E-01
CO-60 2.05E+01

CR-51 LLD<1.27E+00
CS-134 1.28E+01

CS-136 LLD<1.71E-01
CS-137 2.81E+01
CS-138 LLD<9.04E-02
EU-152 LLD<3.59E-01
EU-154 LLD<2.89E-01
EU-155 LLD<3.56E-01
FE-59 LLD<3.89E-01
HF-181 LLD<1.81E-01
HG-203 LLD<1.50E-01
1-131 LLD<1.91E-01
1-132 LLD<2.26E-01
1-133 LLD<1.76E-01
1-134 LLD<1.83E-01
1-135 LLD<3.87E-01
K-40 LLD<1.82E+00
KR-85 LLD<3.74E+01
KR-85M LLD<1.02E-01
KR-87 LLD<3.42E-01
KR-89 LLD<7.88E-01
LA-140 LLD<6.32E-02

+-6.38E-01

+-5.38E-01

+-6.78E-01

DECAY
CORRECTED

LLD<7.24E-01
LLD<1.84E-01
LLD<8.41E-01
LLD<7.59E-01
LLD<2.O1E-01
LLD<1.15E-01
LLD<1.64E-01
LLD<2.45E-01
LLD<4.12E-01
LLD<6.21E-01
LLD<2.36E-01
LLD<1.72E+00
LLD<1.70E-01
LLD<2.23E+00
LLD<1.OOE+00
LLD<2.87E+00
LLD<1.12E-01
LLD<1.72E-01
LLD<1.43E+00
LLD<1.73E-01
LLD<9.28E-02
LLD<1.69E-01

2.05E+01

LLD<1.27E+00
1.28E+01

LLD<1.71E-01
2.81E+01

LLD<9.04E-02
LLD<3.59E-01
LLD<2.89E-01
LLD<3.56E-01
LLD<3.89E-01
LLD<1.81E-01
LLD<1.50E-01
LLD<1.91E-01
LLD<2.26E-01
LLD<1.76E-01
LLD<1.83E-01
LLD<3.87E-01
LLD<1.82E+00
LLD<3.74E+01
LLD<1.02E-01
LLD<3.42E-01
LLD<7.88E-01
LLD<6.32E-02

ERROR

+-6.38E-01

+-5.38E-01

+-6.78E-01

ENERGY COMPARISON
(KEV)

EXPECT DIFF

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.00
-0.14

-0.10
-0.03

-0.05

r, 7

27-AUG-90 13:28:16



LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<3.12E-01
LLD<1.66E-01
LLD<1.74E-01
LLD<9.83E-02
LLD<1.44E-01
LLD<1.53E-01
LLD<1.62E-01
LLD<8.22E-01
LLD<7.78E-01
LLD<8.62E-01
LLD<3.87E-01
LLD<3.57E+01
LLD<4.39E+00
LLD<2.70E-01
LLD<4.18E-01
LLD<1.54E+04
LLD<6.40E+03
LLD<1.30E+04
LLD<1.24E+03
LLD<4.57E+04
LLD<2.96E+00
LLD<2.64E+00
LLD<3.44E-01
LLD<3.82E-01
LLD<1.44E+02
LLD<1.71E-01
LLD<3.OOE+00
LLD<3.09E-01
LLD<1.38E+00
LLD<2.04E-01
LLD<2.02E-01
LLD<2.33E-01
LLD<1.64E-01
LLD<2.80E-01
LLD<7.87E-02
LLD<5.90E-01
LLD<9.22E-02
LLD<1.03E-01
LLD<2.66E+01
LLD<1.28E-01
LLD<9.26E+00
LLD<1.96E-01
LLD<1.76E-01
LLD<5.18E-01
LLD<5.18E-01
LLD<4.68E+00
LLD<3.20E-01
LLD<1.15E+00
LLD<1.35E-01
LLD<3.99E-01
LLD<6.95E-02
LLD<4.43E+01
LLD<1.61E-01
LLD<4.48E-01
LLD<2.81E-01
LLD<1.49E-01

6.14E+01 +-1.07E+OC

STANDARD DEVIATION = 0.05

LLD<3.12E-01
LLD<1.66E-01
LLD<1.74E-01
LLD<9.83E-02
LLD<1.44E-01
LLD<1.53E-01
LLD<1.62E-01
LLD<8.22E-01
LLD<7.78E-01
LLD<8.62E-01
LLD<3.87E-01
LLD<3.57E+01
LLD<4.39E+00
LLD<2.70E-01
LLD<4.18E-01
LLD<1.54E+04
LLD<6.40E+03
LLD<1.30E+04
LLD<1.24E+03
LLD<4.57E+04
LLD<2.96E+00
LLD<2.64E+00
LLD<3.44E-01
LLD<3.82E-01
LLD<1.44E+02
LLD<1.71E-01
LLD<3.OOE+00
LLD<3.09E-01
LLD<1.38E+00
LLD<2.04E-01
LLD<2.02E-01
LLD<2.33E-01
LLD<1.64E-01
LLD<2.80E-01
LLD<7.87E-02
LLD<5.90E-01
LLD<9.22E-02
LLD<1.03E-01
LLD<2.66E+01
LLD<1.28E-01
LLD<9.26E+00
LLD<1.96E-01
LLD<1.76E-01
LLD<5.18E-01
LLD<5.18E-01
LLD<4.68E+00
LLD<3.20E-01
LLD<1.15E+00
LLD<1.35E-01
LLD<3.99E-01
LLD<6.95E-02
LLD<4.43E+01
LLD<1.61E-01
LLD<4.48E-01
LLD<2.81E-01
LLD<1.49E-01

6.14E+01 +-1.07E+00

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33
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EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 1.46E-09 UC/LI
TOTAL MEASURED ACTIVITY = 6.14E+01 (+-1.07E+00) UC/LI
% TECH. SPEC. - ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1127.55
1139.64
1604.90
2730.89

563.25
569.29
801.88

1365.15

523.
890.
405.

92.

12.7
11.4
14.2
25.4

GAMMAS/SEC

2.06E+01
3.54E+01
2.14E+01
7.57E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

2922.37 1460.99

GAMMAS/SEC

178. 15.9 1.55E+01
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Analytical Batch

LAB SEGMENT SERIAL #:F0537

INSTRUMENT WA77344

PROCEDURE/REV LA-925-106/A-2
TECHNOLOGIST Sue Lai

DATE July 02, 1990
TEMPERATURE N/A

STARTING TIME 1400

ENDING TIME 1450

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0541

2 Reagent Blank F0556

3 Sample 89-075 F0542

4 Duplicate Sample 89-075 F0543

5 Spike Of Sample 89-075 F0544_

6 Final LMCS Check Std. F0545

7

8

9

10

11

CUSTOMER ID:89-075

Uranium Analysis

Fusion Dissolution

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT. VOL. OF STD.

LMCS Check Standard 58B38/100 ul 5.7 mL

Spike 58B38/100 uL F0542/1.0 uL 5.7 mL

SST-102 Rev. F 9/7/90 Interim

70



WATER DIGESTION TEST ANALYSIS
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Single Shell Tank Project

Tank : 241-U-110
Core: 13
Segment: 3
Customer ID: 89-075

Check
Standard

N/A

N/A

Laboratory ID:

Water Digestion

Laboratory ID: F0426

Blank

F0558

Complete

F0438

Water Digestion
Sample Results on Solid Weight

Sample

F0547

1.21E+01 g/L

F0547

Sample
Duplicate

F0548

1.01E+01 g/L

F0548

Spike of
Sample

F0549

90.80% <1.OOE-01 ppm

99.70%
101.90%
100.80%
100.80%

2.02E-01
<1.0
<1.0
<1.0

ppm

ppm
ppm
ppm

1.72E+03 ug/g

1.62E+03 ug/g

5.79E+04 ug/g

5.85E+03 ug/g
3.83E+03 ug/g

Laboratory ID:

Total Organic Carbon

F0546 F0558 F0547 F0548 F0549 F0550

98.80% 3 ug 4.09E+02 ug/g 7.08E+02 ug/g

-3

2nd Run

Check
Standard

Fluoride

Chloride
Nitrate
Phosphate
Sulfate

1st

1st
1st
1st

Run
Run
Run
Run

1.14E+01 g/L N/A

F0429 F0574

1. 73E+03

1.76E+03

5.04E+04
<1.OOE+04
3.75 E+03

ug/g

ug/g
ug/g
ug/g
ug/g

85.60%

102.40%

108.40%
105.60%
110.30%

91.80%

97.50%

102.70%
101.50%
100.50%

97.40% 99.00%



Single Shell Tank Project

Tank
Core
Segment
Customer ID:

241-U-110
13
3
89-075

Water Digestion

Sample Results on Laboratory Digestion

Laboratory Segment Serial No. : F0561

Check
Standard

Laboratory ID:

Water Digestion

Laboratory I.D.

Fluoride

Chloride

Nitrate

Phosphate

Sulfate

N/A

N/A

2nd

1st

1st

1st

1st

Run
Run
Run
Run
Run

Laboratory ID:

Total Organic Carbon

F0426

90.80%
99.70%

101.90%

100.80%

100.80%

F0546
98.80%

Blank

F0558

Complete

F0438

<1.OE-01

2.02E-01

<1.0
<1.0
<1.0

F0558

3.00

Sample

F0547

1.21E+01

Sample
Duplicate

g/L

F0547

ppm

ppm

ppm

ppm

ppm

2.08E+01

1.96E+01

7.01E+02

7.08E+01

4.64E+01

ppm

ppm

ppm

ppm

ppm

F0547

ug 4.95E-03 g/L

F0548

1.01E+01 g/L

F0548

1.75E+01

1.78E+01

5.09E+02

<1 .01E+02
3.79E+01

ppm

ppm

ppm

ppm

ppm

F0548

7.15E-03 g/L

Spike of
Sample

F0549

1.14E+01

F0429

85.60%
102.40%

108.40%

105.60%
110.30%

F0549
97.40%

Check
Standard

N/A

N/A

F0574

91.80%

97.50%

102.70%

101.50%

100.50%

F0550

99.00%



Analytical Batch

LAB SEGMENT SERIAL #:F0537

INSTRUMENT N/A
PROCEDURE/REV LA-504-101/A-2

TECHNOLOGIST M. Franz

DATE March 09, 1990

TEMPERATURE N/A
STARTING TIME 1430

ENDING TIME 2200
CHEMIST H. S. Rich

DESCRIPTION LAB ID

1 Reagent Blank F0558

2 Sample 89-075 F0547

3 Duplicate Sample 89-075 F0548

4 Spike of Sample 89-075 F0549

5

6

7

8

9

10

11

CUSTOMER ID:89-075

Water Digestion
Note: sample is not spiked
prior to digestion. This
procedure provides a sample to
be spiked later with the
appropriate elements.

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT.VOL. OF STD.

N/A

Spike (See Note)

SST-102 Rev. F 9/7/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0537

INSTRUMENT DIONEX 4000

PROCEDURE/REV LA-533-105/A-3
TECHNOLOGIST N. E. Wright
DATE April 06, 1990
TEMPERATURE 22 C

STARTING TIME 1100 04-05-90
ENDING TIME 1515 04-05-90
CHEMIST H. S. Rich

DESCRIPTION LA3 ID
1 Initial LMCS Check Std. F0426

2 Reagent Blank F0438

3 Sample 89-070 F0427

4 Duplicate Sample 89-070 F0428

5 Spike of Sample 89-070 F0429

6 Sample 89-071 F0451

7 Duplicate Sample 89-071 F0452

8 Sample 89-072 F0475

9 Duplicate Sample 89-072 F0476

10 Sample 89-075 F0547

11 Duplicate Sample 89-075 F0548

CUSTOMER ID:89-075

Ion Chromatograph Analysis
Water Digestion

DESCRIPTION LAB ID

12 Sample 89-076 F0571

13 Duplicate Sample 89-076 F0572

14 Sample Core-007 F0983

15 Duplicate Sample Core-007 F0984

16 Duplicate Sample Core-006 F0064

17 Final LMCS Check Std F0574

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT. VOL. OF STD.

LMCS Check Std. 6C1 1HO/100 uL 10.1 mL

Spike 35C9-77/300 uL F0427/50 uL 5.3 mL

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Ion Chromatograph

PROCEDURE: LA-533-105 REVISION: A-3

INSTRUMENT: DIONEX 4000 PROPERTY NUMBER: WB24721

TECHNOLOGIST: Nora Wright PAYROLL NUMBER: 6B107

DATE: April 03, 1990

CALIBRATION STANDARD ID: 35C9-78
ANALYTE CONCENTRATION: F 60.0 C1 76.0 NO3 611.0 P04 606.0 SO4 587.0

TYPE OF CALIBRATION: Linear

COMMENTS:

:ST-103 Rev. (Draft) 9/4/90 Interim
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DIONEX METHOD PARAMETERS - SST.MET

Detector Parameters
Number of Detectors........................................
Detector 1 Type...-----........................................

Report Options
Run Time (minutes) - - --.........................................
Detector 1 real time plot scale---............................
Print Report...............................................
Print Replot...............................................
AutoScale Replot to Highest Peak--...........................
Print Retention Times on Chromatogram.......................
List Peaks Not Found in this run-...........................
Report Unknowns found in run...............................
Record Raw Data.............................................
Raw Data File Name: A:\90040300.DO5
Record Result Data.-----........................................

Integration Parameters
Sampling Rate (seconds).----...................................
Peak Threshold (mV or uS/data pt interval)..................
Starting Peak Width (seconds)-....---..........................
Peak Area Reject........ ...................................

Integration Timed Events

Time Description
-------------------------------------------------------

Calibration Parameters

External or Internal Calibration...........................
Calibrate by Area or Height-- -................................
Replace Or Average Calibrations- -............................
Number Of Levels for Calibration-...........................
Calibration fit type........................................
Response Factor for unknown peaks-..........................
Default Injection Volume...................................
Default Dilution Factor....................................
Area Reject for Reference Peaks-............................
Percent Retention Time Window for Reference Peaks..........

External
Height
Replace
6
Quadratic
0.0
1.0
1.0
1000
5.0

1
CDM

11.50
20.00
Yes
Yes
Yes
Yes
No
Yes

Yes

No

0.20
0.400
10.0
1000
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Component # 1 FLUORIDE Retention Time 1.02
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 4.11817E-004
Least Squares Intercept = -6.11181E-002
Ka = -3.36922E-010

Level Amount

1
2
3
4
5
6

Area

1.19800E-001
2.98500E-001
5.94100E-001
1.17650E+000
2.30800E+000
4.44440E+000

1733
4705
9348

21998
37180
74116

Window Size

Height

320
821

1644
3547
5315

11092

Component # 2 CHLORIDE Retention Time 1.62
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 7.20825E-004
Least Squares Intercept = -7.89437E-002
Ka = -1.05413E-008

Window Size

Level Amount

1.51700E-001
3.78110E-001
7.52480E-001
1.49020E+000
2.92300E+000
5.62950E+000

Component # 3 NITRITE Retention Time 1.95
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 6.03697E-004
Least Squares Intercept = 4.43064E-001
Ka = 3.82504E-009

Level Amount

1
2
3
4
5
6

1.06990E+000
2.66670E+000
5.30700E+000
1.05099E+001
2.06146E+001
3.97026E+001

Area

9937
25698
53506

114215
218918
440177

0
0
0
0
0
0

Window Size

Height

1360
3515
7323

15244
28443
49476

Component # 4 BROMIDE Retention Time
Reference Peak FLUORIDE Window Size
Least Squares Slope = 1.66948E-003
Least Squares Intercept = 2.80223E-001
Ka = -5.76698E-010

Level Amount

1
2
3
4
5
6

Area

1.00100E+000
2.49500E+000
4.96500E+000
9.86850E+000
1.92877E+001
3.71471E+001

3.00
5.00%

Height

495
1341
2740
5689

11502
22240

Area

1
2
3
4
5
6

Height

1456
4024
8080

17215
28370
59291

241
594

1191
2702
4066
9183
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Component # 5 NITRATE Retention Time 3.70
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 2.26506E-003
Least Squares Intercept = -5.58779E-001
Ka = 2.11324E-008

Level Amount

1
2
3
4
5
6

1.21960E+000
3.03970E+000
6.04950E+000
1.19805E+001
2.34991E+001
4.52580E+001

Area

7363
19564
39111
83794

132213
274103

Window Size

Height

607
1518
2906
5858
9250

17468

Component # 6 PHOSPHATE Retention Time 6.03
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 6.51026E-003
Least Squares Intercept = -2.98628E-001
Ka = -1.07878E-007

Window Size

Level Amount Area Height
--------------------------------------------------------
1 1.20960E+000 3420 198
2 3.01490E+000 9585 519
3 6.OOOOOE+000 19755 1057
4 1.18824E+001 32539 1886
5 2.33068E+001 69406 3876
6 4.48876E+001 142872 8003

Component # 7 SULFATE Retention Time 7.48
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 3.09635E-003
Least Squares Intercept = -7.42866E-001
Ka = -2.82182E-008

Level Amount

1
2
3
4
5
6

1.17560E+000
2.93030E+000
5.83170E+000
l.15491E+±O1
2.26530E+001
4.36284E+001

Area

10745
26326
50588
79004

163581
343157

Window Size

Height

1

Component # 8 Oxalate Retention Time
Reference Peak FLUORIDE Window Size
Least Squares Slope = 0.00000E+000
Least Squares Intercept = 0.OOOOOE+000
Ka = 0.OOOOOE+000

515
1236
2357
4005
8158
6953

9.77
10.00%

Level Amount

0.OOOOOE+000
0.OOOOOE+000
0.OOOOOE+000
0.OOOOOE+000
0.OOOOOE+000
0.OOOOOE+000

Area

1
2
3
4

5
6

Height

79

0
0
0
0
0

98993

0
0
0
0
0

5848



12

Respo

101

Respon

200

nse

0

0
O Concentration(ug/ml) 4.88884

00

se

0

0
0 Concentration(ug/ml) 6.19245

20

(

se

0
0 Concentration(ug/ml) 43.6729

60 C
F
C

se

0
0 Concentration(ug/ml) 40.8618

544

Respon

244

Respon

Component: FLUORIDE
Fit Type: Quadratic
Conc - ( -3.369224e-010
4 .118173e-004 * Resp )+

Component: CHLORIDE
Fit Type: Quadratic
Conc - ( -1.054134e-008
7.208249e-004 * Resp )+

Component: NITRITE
Fit Type: Quadratic
Conc - ( 3.824921e-009 *
6.037006e-004 * Resp )+

omponent: BROMIDE
it Type: Quadratic
onc - ( -5.766983e-010
1.669477e-003 * Resp )+
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19210

Response

0

8803

Response

0

0 Concentration(ug/ml) 47.

Component: SULFATE
Fit Type: Quadratic
Conc = ( -2.821818e-008

( 3.096352e-003 * Resp )+

9912

, Concentration(ug/ml)

0 Concentration(ug/ml) 49.7

Crcnrto~gm)4.

18650

Response

0

81

Component: NITRATE
Fit Type: Quadratic
Conc - ( 2.113242e-008 *

( 2.265060e-003 * Resp )+

1838

Component: PHOSPHATE
Fit Type: Quadratic
Conc - ( -1.078779e-007

( 6.510264e-003 * Resp )+

1764



DATA REPROCESSED ON Mon Jul 02 13:05:05 1990

Sample Name: AUTOCALlR Date: Tue Apr 03 10:17:01 1990
Data File : A:\90040300.DO3
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 3 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ***********************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET
NUM TIME

PEAK
NAME

CONC. in
ug/ml AREA

REF % DELTA
HEIGHT BL PEAK RET TIME

1.02 FLUORIDE
1.63 CHLORIDE
3.75 NITRATE
6.07 PHOSPHATE
7.52 SULFATE

0

1.198e-001 1.733e+003
1.517e-001 1.456e+003
1.220e+000 7.363e+003
1.210e+000 3.420e+003
1.176e+000 1.075e+004

3.75

7.52

1.02

1.63

6.07

2 4 6

Minutes
8

1
2
3
4
5

320
241
607
198
515

1
1
1
1
1

0
0
0
0
0

0.00%
0.00%
0.00%
0.00%
0.00%

0.65

us

-0.10

10
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DATA REPROCESSED ON Mon Jul 02 14:37:19 1990

Sample Name: AUTOCAL2R Date: Tue Apr 03 10:29:21 1990
Data File : A:\90040300.DO4
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 4 Detector: CDM

******************EXTERNAL STANDARD REPORT **************

Stop time = 11. 50 Minutes Number of Data Points =3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF %DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 1.02 FLUORIDE 2.984e-001 4.705e+003 821 1 0 0.00%
2 1.62 CHLORIDE 3.783e-001 4.024e+003 594 1 0 -1.02%
3 3.73 NITRATE 3.039e+000 1.956e+004 1518 1 0 -0.44%
4 6.02 PHOSPHATE 5.755e+000 9.585e+003 519 1 0 -0.82%
5 7.47 SULFATE 6.145e+000 2.633e+004 1236 1 0 -0.67%

1.69

3.73

7.47

1.02

us
1.62

6.02

-0.19

0 2 4 6 8 10
Minutes
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DATA REPROCESSED ON Mon Jul 02 14:37:59 1990

Sample Name: AUTOCAL3R Date: Tue Apr 03 10:41:41 1990
Data File : A:\90040300.D05
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 5 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME-----------------------------------------------------------------------------------
1 1.02 FLUORIDE 5.94le-001 9.348e+003 1644 1 0 0.00%
2 1.62 CHLORIDE 7.523e-001 8.080e+003 1191 1 0 -1.02%
3 3.70 NITRATE 6.051e+000 3.911e+004 2906 1 0 -1.33%
4 6.03 PHOSPHATE 8.564e+000 1.976e+004 1057 1 0 -0.55%
5 7.48 SULFATE 8.817e+000 5.059e+004 2357 1 0 -0.44%

3.19

3.70

7.48

1.02

uS
1.62

-0.33
0 2 4 6 8 10

Minutes
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DATA REPROCESSED ON Mon Jul 02 14:38:33 1990

Sample Name: AUTOCAL4R Date: Tue Apr 03 10:54:02 1990
Data File : A:\90040300.DO6
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 6 Detector: CDM

******************EXTERNAL STANDARD REPORT **************

Stop time = 11.50 Minutes Number of Data Points =3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF %DELTANUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 1.02 FLUORIDE 1.177e+000 2.200e+004 3547 1 0 0.00%2 1.63 CHLORIDE 1.490e+000 1.722e+004 2702 1 0 0.00%3 3.67 NITRATE 1.198e+001 8.379e+004 5858 1 0 -2.22%4 6.03 PHOSPHATE 1.460e+001 4.206e+004 2212 1 0 -0.55%5 7.50 SULFATE 1.496e+001 1.068e+005 4931 1 0 -0.22%

6.47

3.67

7.50

1.02

us 1.63

6.03

-0.61

0 2 4 6 8 10
Minutes
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DATA REPROCESSED ON Mon Jul 02 14:39:07 1990

Sample Name: AUTOCAL5R Date: Tue Apr 03 11:06:22 1990
Data File : A:\90040300.DO7
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 7 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET
NUM TIME

PEAK
NAME

CONC. in
ug/ml AREA

REF % DELTA
HEIGHT BL PEAK RET TIME

1 1.02 FLUORIDE 3.050e+000 4.520e+004 7323 1 0 0.00%
2 1.63 CHLORIDE 3.751e+000 3.558e+004 5631 1 0 0.00%
3 3.60 NITRATE 2.869e+001 1.757e+005 11209 1 0 -4.00%
4 6.02 PHOSPHATE 2.675e+001 8.811e+004 4535 1 0 -0.82%
5 7.50 SULFATE 2.728e+001 2.192e+005 10100 1 0 -0.22%

12.42 |

us

-1.20

0

1.02

1.63

2

3.60

7.50

6.02

4 6

Minutes

8 10
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DATA REPROCESSED ON Mon Jul 02 14:39:42 1990

Sample Name: AUTOCAL6R Date: Tue Apr 03 11:18:42 1990
Data File : A:\90040300.DO8
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 8 Detector: CDM

******************EXTERNAL STANDARD REPORT **************

Stop time = 11.50 Minutes Number of Data Points =3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF %DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 1.02 FLUORIDE 5.778e+000 9.886e+004 14697 2 0 0.00%
2 1.63 CHLORIDE 7.060e+000 7.699e+004 11887 2 0 0.00%
3 3.52 NITRATE 5.544e+001 3.641e+005 21314 1 0 -6.22%
4 5.92 PHOSPHATE 5.042e+001 1.851e+005 9060 1 0 -2.47%
5 7.40 SULFATE 5.218e+001 4.591e+005 20537 1 0 -1.55%

23.50

3.52
7.40

1.02

1.63

us

5.92

-2.17

0 2 4 6 a 10
Minutes
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DIONEX SCHEDULE - A:\90040500.SCH

Inject Sample Name Method Name Data File Volume Dilution Int Std--------------------------------------------------------------------
a
J.

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

SETUP
BLANK
LMCS/6Cll-HO
438B
427
428D
429S
451
452D
475
476D
547
548D
571
572D
983
984D
64D
LMCS/6C11-HO

c:
c:
c:
c:
c:
c:
c:
c:
c:

c:
c:

c:
c:

c:
c:
c:
c:
c:
c:

\windows\ai
\windows\ai
\windows\ai
\windows\ai
\windows\ai
\windows\ai
\windows\ai
\windows\ai
\windows\ai
\windows\ai
\windows\ai
\windows\ai
\windows\ai
\windows\ai
\windows\ai
\windows\ai
\windows\ai
\windows\ai
\windows\ai

c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
C:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
C:\windows\ai
C:\windows\ai

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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1

1
101
10
101
101
101
101
101
101
101
101
101

101

101

51
51
101
101



Sample Name: SETUP Date: Thu Apr 05 11:44:48 1990
Data File : c:\windows\ai400\data\900-5963.d(1
Method : c:\windows\ai400\method\sst.met
CIM Address: 1 System : I Cycle#: I Detector: CDM

* ********************* EXTERNAL STANDARD REPORT **************************

Start Time 0.00 minutes Stop time = 11..50 Minutes
Number of Data Points = 3450 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 1

PEAK RET P EAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

0.01

uS

-0.00 0 2 4 8 10

Mi utes
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Sample Name: BLANK Date: Thu Apr 05 11:57:04 1990
Data File : c:\windows\ai400\data\900-5963.dO2
Method : c:\windows\ai400\method\sst.met
CIM Address: 1 System : 1 Cycle#: 2 Detector: CDM

** ********** EXTERNAL STANDARD REPORT ***************2******

Start Time = 0.00 minutes
Number of Data Points 345C)
Areareject = 1000
Amount Injected = 1 Dilu

Stop time = 11.50 Minutes
One Data Point per 0.2 seconds

tion factor = 1

PEAK RET PEAK' CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

.+---------------------------------------------------------------
.1 1.3ZB C).000e+OO0) 1.-021e+OO03 106 1

-0.02

1.38

0 2 4

90

6
Minutes

8 10



Sample Name: LMCS/6C11-HO FO 0 Date: Thu Apr 05 12:09:10 1990
Data File. : c:\windows\ai40C\data\900-5963.dO3-.
Method : c:\windows\ai4)\method\sst.met
CIM Address: I System : 1 Cycles: 3 Detector: CDM

****************'*(* EXTERNAL STANDARD REPORT *

Start Time = 0.00 minutes
Number of Data PointG 3450
nruareject = 1000
Amount Injected = I Dilu

Stop time = 11.50 Minutes

One Data Point per 0.2 5econ d

tion factor = 101

PEAK RET
NUM TIME

PEAK :.
NAME

CONC. in
ug/ml AREA

REF % DELTA
HEIGHT BL PEAK RET TIME

1 1.00 FLUORIDE 5.097e+001 9.542e+003 1452 1 0 -1.64%
2 1.50 CHLORIDE 7.101e+001 7.920e+003 1209 1 0 -3.06%
3 3.52 NITRATE 6.106e+002 3.939e+004 2949 1 C 0.00%
4 5.8- PHOSPHATE 6.038e+002 2.002u+004 1004 1 0 -0.56%
5 7.02 SULFATE 6.268eO+02 5.312e+004 2626 1 0 -5.lB%

3.52

7.02

5.88

aIA

1.00

1.58

-0.42 91
0 I1n



Sample Name: 438I Date: Thu Apr 05 12:21:14 1990:
Data File : c:\windows\ai400\data\900-5963.dO4
Method : c:\windows\ai400\method\sst.met
CIM Address: 1 System : 1 Cycles: 4 Detector: CDM

******************* EXTERNAL STANDARD REPORT ****** *************

Start Time 0.00 minutes Stop time = 11.50 M:inutes
Number of Data Points= 3450 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 1

PEAK RET FEAK CONC. in REF Z DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

--------------------------------------------------------------- ---------------

1 1.60 CHLORIDE 2.017e-001 1.746e+004 266 1 0 -2.04%

0.25

1.60

uS

-0.94
0 2 4 6 8 10

Minutes92



DATA REPROCESSED ON Thu Aug 23 13:26:41 1990

Sample Name: 547 Date: Thu Apr 05 14:59:38 1990
Data File : A:\90040500.D12
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 12 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 1.02 FLUORIDE 2.424e+001 3.915e+003 628 1 0 0.00%
2 1.60 CHLORIDE 1.956e+001 1.443e+003 252 1 0 0.00%
3 1.93 NITRITE 1.690e+002 1.122e+004 1477 1 0 0.00%
4 3.53 NITRATE 7.011e+002 4.494e+004 3380 1 0 0.00%
5 5.95 PHOSPHATE 7.084e+001 1.140e+003 75 1 0 0.00%
6 7.08 SULFATE 4.645e+001 2.859e+003 156 1 0 0.00%

File: A:\90040500.D12 Sample: 547

4.050

3.550

3.050

2.550

2.050

1.550

1.050

0.550

0.050

-0.450

0.

----------------------------------------------------- -------------------------------------------------- ----------

NITRATE
-----------------------------------------------------------------------------------

--- --- --- --- --- --- - - --- --- ------------------------------------ ----------

-------------------------------------- ------------ -------------------------------------------- ----------
-------------N - ---E --

- - - - - - -- - - - - - - - - - - - - - - - ---------------------------*- --------- ----------

------- ------ ---------- ------------------------------------------------- ---

FLUORIDE
---- ------- --- -------- - - -- - - - ---------- - - -- -

-HLR I E----

5.0000 10.00

uS
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DATA REPROCESSED ON Thu Aug 23 13:28:13 1990

Sample Name: 548D Date: Thu Apr 05 15:11:56 1990
Data File : A:\90040500.D13
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 13 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
---------------------------------------------------------------

1 1.00 FLUORIDE 1.757e+001 2.918e+003 423 1 0 0.00%
2 1.60 CHLORIDE 1.778e+001 1.271e+003 220 1 0 0.00%
3 1.93 NITRITE 1.299e+002 8.164e+003 1061 1 0 0.00%
4 3.55 NITRATE 5.093e+002 3.219e+004 2466 1 0 0.00%
5 7.07 SULFATE 3.793e+001 2.012e+003 120 1 0 0.00%

File: A:\90040500.D13 Sample: 548D

uS

4.050

3.550

3.050

2.550

2.050

1.550

1.050

0.550

0.050

-0.450

0.

--------------------------------------------- ----.- - .- - - -

----------------------------------------------------------------------------.-....--------------

---- --------- --------------------- ----...--..

NITRATE

------------------ ------- ----------------------------------------...----.-.-

-------------R--E-------- -------- --------------------------------------- - - -

FLUORIDE
rHLORI E

---------- J-- --------------- ----- -------- --------A-

- - - - - - - - - --1

5.00 10.0000
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DATA REPROCESSED ON Thu Aug 23 13:17:53 1990

Sample Name: 429S Date: Thu Apr 05 13:58:17 1990
Data File : A:\90040500.DO7
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 7 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

----------------------------------------------------------------------------------
1 1.00 FLUORIDE 3.052e+002 7.634e+004 9685 2 0 0.00%
2 1.58 CHLORIDE 4.348e+002 5.743e+004 8656 3 0 0.00%
3 1.93 NITRITE 1.089e+002 6.323e+003 836 4 0 0.00%
4 3.35 NITRATE 3.839e+003 2.908e+005 17987 1 0 0.00%
5 5.77 PHOSPHATE 3.452e+003 1.356e+005 6762 2 0 0.00%
6 6.93 SULFATE 3.527e+003 3.404e+005 16085 2 0 -6.31%

File: A:\90040500.007 Sample: 429S

19.928

17.428

14.928

12.428

uS 9.928

7.428

4.928

2.428

-0.072

0

---------------------NITR-T-------------------------------

SULFATE

----- -------------------------- .-------.--.--------------------

------------------------------------------------ -----------------

------------------------------------------.---------- --- -- - -
FLUORIDE

HLORIDE
---- -- --T - --- --- - -- --- --- ------------- ------- ---------------- - -

:PHOSPHATE
--.. .. .- ----- - - .-

------ --- ----------- - --- - -------------- ---------

- TRITE - ..
~ii-------J*~~~ tj--------------------- ------L

+ i'*+ 'Vi 141
4 

4 -
J.i

.00 5.00 10.00
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DATA REPROCESSED ON Thu Aug 23 13:37:04 1990

Sample Name: LMCS/6C11-HO F07/ Date: Thu Apr 05 16:25:34 1990
Data File : A:\90040500.D19
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 19 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

---------------------------------------------------------------

1 1.00 FLUORIDE 5.094e+001 9.493e+003 1451 1 0 0.00%
2 1.58 CHLORIDE 7.021e+001- 7.816e+003 1180 1 0 0.00%
3 3.53 NITRATE 6.154e+002 3.890e+004 2971 1 0 0.00%
4 5.85 PHOSPHATE 6.079e+002 2.009e+004 1091 1 0 0.00%
5 6.95 SULFATE 6.252e+002 5.262e+004 2619 1 0 -6.08%

File: A:\90040500.D19 Sample: LMCS/6C11-H0

4.050 ------------------------------------ ---------------------------- --.---- -- --..

3.550 ----------------------------------------------
NITRATE

3.050 ------------------------- --------- S---------.SULFATE---------..

2.550 ---------------------

S 2.050 --------------- ---- ------------------------

HLORIDE
1.550 ------------- --------- PHG&PATE-- -------- --------- ----------

1.050 - - - - -- - ---------- -- -- - -- --t- - -- --------.. ------..-.-.- - -
1.55 -- ---- ----- E-- T- - - - - - - - -

0.50 --------- ----------- ---- ----- ----------. -

-0.450

0.00 5.00 10.00
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Analytical Batch

LAB SEGMENT SERIAL #:F0537

INSTRUMENT WB24721

PROCEDURE/REV LA-533-105/A-3

TECHNOLOGIST N. E. Wright
DATE April 12, 1990

TEMPERATURE 22.5 C

STARTING TIME 1100

ENDING TIME 1420
CHEMIST H. S. Rich

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0426

2 Reagent Blank F0438

3 Sample 89-070 F0427

4 Duplicate Sample 89-070 F0428

5 Spike of sample 89-070 F0429

6 Sample 89-071 F0451

7 Duplicate Sample 89-071 F0452

8 Sample 89-072 F0475

9 Duplicate Sample 89-072 F0476

10 Sample 89-075 F0547

11 Duplicate Sample 89-075 F0548

CUSTOMER ID:89-075

Ion Chromatograph Analysis
Water Digestion

* Run for Flouride only

DESCRIPTION LAB ID
12 Sample 89-076 F0571

13 Final LMCS Check Std. F0574

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

LMCS Check Std. 6C1 1HO/100 uL 10.1 mL

Spike 35C9-77/300 uL F0427/50 uL 5.3 mL

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Ion Chromatograph

PROCEDURE: LA-533-105 REVISION: A-3
INSTRUMENT: DIONEX 4000 PROPERTY NUMBER: WB24721

TECHNOLOGIST: N. E. Wright PAYROLL NUMBER: 6B107
DATE: April 11, 1990

CALIBRATION STANDARD ID: 35C9-78
ANALYTE CONCENTRATION: F 60 C1 76 PO,, 606 N0X 611 SO, 587 (ppm)

TYPE OF CALIBRATION: Linear

COMMENTS:

SST-103 Rev. (Draft) 9/4/90 Interim
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DIONEX METHOD PARAMETERS - SST.MET

Detector Parameters
Number of Detectors........................................
Detector 1 Type -............................................

Report Options
Run Time (minutes)...........................................
Detector 1 real time plot scale............................
Print Report...............................................
Print Replot...............................................
AutoScale Replot to Highest Peak...........................
Print Retention Times on Chromatogram......................
List Peaks Not Found in this run...........................
Report Unknowns found in run...............................
Record Raw Data............................................
Raw Data File Name: A:\90040979.D08
Record Result Data -.........................................

Integration Parameters
Sampling Rate (seconds)-....................................
Peak Threshold (mV or us/data pt interval)..................
Starting Peak Width (seconds)-..............................
Peak Area Reject-...........................................

Integration Timed Events

Time Description
-------------------------------------------------------

Calibration Parameters

External or Internal Calibration............................
Calibrate by Area or Height-................................
Replace Or Average Calibrations-............................
Number Of Levels for Calibration...........................
Calibration fit type-.......................................
Response Factor for unknown peaks..........................
Default Injection Volume-...................................
Default Dilution Factor-....................................
Area Reject for Reference Peaks............................
Percent Retention Time Window for Reference Peaks..........

External
Height
Replace
6

Quadrati:
0.0
1.0
1.0
1000
5.0

1
CDM

11.50
20.00
Yes
Yes
Yes
Yes
No
Yes
Yes

No

0.20
0.400
10.0
1000
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Component # 5 PHOSPHATE Retention Time 5.80
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 5.30474E-003
Least Squares Intercept = 1.89883E-001
Ka = -4.78291E-008

Level Amount

1
2
3
4
5
6

1.21550E+000
3.02990E+000
6.02970E+000
1.19412E+001
2.34230E+001
4.51110E+001

Area

Window Size

Height

3360
9889

20802
43160
88767

186751

198
536

1103
2270
4565
9238

Component # 6 SULFATE Retention Time 6.85
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 2.26381E-003
Least Squares Intercept = 6.72726E-003
Ka = -1.34143E-008

Window Si.ze

Level Amount Area Height
----------------------------------------------------------
1 1.18960E+000 10771 557
2 2.96520E+000 25693 1297
3 5.90100E+000 51993 2607
4 1.16860E+001 108657 5358
5 2.29231E+001 220178 10811
6 4.41480E+001 472662 22498

Component # 7 Oxalate Retention Time
Reference Peak FLUORIDE Window Size
Least Squares Slope = 0.OOOOOE+000
Least Squares Intercept = 0.OOOOOE+000
Ka = 0.OOOOOE+000

Level Amount

1
2
3
4
5
6

Area

0.OOOOOE+000
0.OOOOOE+000
0.OOOOOE+000
0.OOOOOE+000
0.OOOOOE+000
0.OOOOOE+000

9.77
10.00%

Height

0
0
0
0
0

98993

0
0
0
0
0

5848
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IC Control File: C:\WINDOWS\AI400\METHOD\GROUTO1.TE

Step Time Description
----------------------------------------------------------

Init CDM AutoOffset Off
Init CDM Recorder Mark OFF
Init CDM Temp. Comp. = 1.7 / Deg C
Init CDM Recorder Range = 1.000 uS
Init CDM Cell ON
Init CMA Heater = 25 Deg. C
Init Valve A ON
Init Valve B ON
Init Inject Valve OFF
Init CIM Relay 1 OFF
Init CIM Relay 2 OFF
Init CIM AC 1 OFF
Init CIM AC 2 OFF
Init GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset ON

1 0.0 CDM AutoOffset ON
1 0.0 GPM Reset OFF
2 0.1 Inject Valve ON
2 0.1 GPM Run Gradient Clock
3 3.0 Inject Valve OFF
4 3.5 CIM Relay 1 ON
5 4.0 CIM Relay 1 OFF
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Component: FLUORIDE
Fit Type: Quadratic
Conc - ( -4.023616e-009

( 3.684797e-004 * Resp )+

12360

Response

0

1091

Responsc

0

54420

Response

0

24230

Response

0

0

0 Concentration(ug/ml) 5.3779

0 Concentration(ug/ml) 48.9704

(

0 Concentration(ug/ml) 49.786

Component: CHLORIDE
Fit Type: Quadratic
Conc - ( -1.216103e-008

( 6.159914e-004 * Resp )+

Component: NITRITE
Fit Type: Quadratic
Conc = ( 3.364537e-009 *
7.286927e-004 * Resp )+

Component: NITRATE
Fit Type: Quadratic
Conc - ( 2 .728131e-010 *
2 .063355e-003 * Resp )+

0 Concentration(ug/ml) 3.9919
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10160

Response

0

24750

Response

A C-

0 Concentration(ug/ml) 49.6

48.Z5628

Component: PHOSPHATE
Fit Type: Quadratic
Conc - ( -4.782909e-008

( 5.304744e-003 * Resp )+

221

Component: SULFATE
Fit Type: Quadratic
Conc - ( -1.341431e-008

( 2.263806e-003 * Resp )+

0

104

oncentration~ug/m )



AUTOMATIC CALIBRATION UPDATE
Method File: C:\WINDOWS\AI400\METHOD\SST.MET
Result File: CALDATA.R10
Sample Name: AUTOCALlR Calibration Level : 1Interface #: 1 Cycle #: 3 Result File Date: Wed Apr 11 10:22:06 1990Start time = 0 Stop time = 11.50
Area reject = 1000 One DataPoint per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
****************** PEAKS NOT FOUND IN THIS RUN *************************

Name Adjusted Ret Time Reference Peak
------------------------------------------------------

FLUORIDE 1.00 0
Oxalate 9.77 1

COMPONENTS FOUND IN THIS RUN
COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEWNUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT----------------------------------------------------------------

2 CHLORIDE 1.60 1.60 1.60 3.580e+002 3.583e+002 3.583e+0023 NITRITE 1.95 1.95 1.95 1.360e+003 1.360e+003 1.360e+0034 NITRATE 3.38 3.67 3.67 4.680e+002 6.767e+002 6.767e+0025 PHOSPHATE 5.80 6.00 6.00 1.800e+002 1.983e+002 1.983e+0026 SULFATE 6.85 6.98 6.98 1.980e+002 5.565e+002 5.565e+002
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AUTOMATIC CALIBRATION UPDATE
Method File: C:\WINDOWS\AI400\METHOD\SST.MET
Result File: CALDATA.R10
Sample Name: AUTOCAL2R Calib
Interface #: 1 Cycle #: 4 Result File Date: Wed
Start time = 0 Stop time = 11.50
Area reject = 1000 One DataPoint per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

* PEAKS NOT FOUND IN THIS RUN

*********** ** * ********

ration Level : 2
Apr 11 10:34:25 1990

* *** ***** *** ************

Name Adjusted Ret Time Reference Peak
------------------------------------------------------

Oxalate 9.77 1

COMPONENTS FOUND IN THIS RUN
COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEWNUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT----------------------------------------------------------------

1 FLUORIDE 1.00 1.00 1.00 6.160e+002 6.067e+002 6.067e+0022 CHLORIDE 1.60 1.60 1.60 4.890e+002 5.866e+002 5.866e+0023 NITRITE 1.95 1.95 1.95 3.515e+003 3.515e+003 3.515e+0034 NITRATE 3.67 3.63 3.63 1.234e+003 1.565e+003 1.565e+0035 PHOSPHATE 6.00 5.98 5.98 4.370e+002 5.364e+002 5.364e+0026 SULFATE 6.98 6.97 6.97 9.220e+002 1.297e+003 1.297e+003
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AUTOMATIC CALIBRATION UPDATE
Method File: C:\WINDOWS\AI400\METHOD\SST.MET
Result File: CALDATA.R10
Sample Name: AUTOCAL3R Calibration Level 3
Interface #: 1 Cycle #: 5 Result File Date: Wed Apr 11 10:46:43 1990
Start time = 0 Stop time = 11.50
Area reject = 1000 One DataPoint per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
*********************** PEAKS NOT FOUND IN THIS RUN **********************

Adjusted Ret Time

9.77

Reference Peak

I

COMPONENTS FOUND IN THIS RUN
COMP COMPONENT OLD MEASURED NEW OLD
NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT

MEASURED NEW
HEIGHT HEIGHT

1 FLUORIDE 1.00 1.00 1.00 1.226e+003 1.320e+003 1.320e+003
2 CHLORIDE 1.60 1.60 1.60 1.017e+003 1.135e+003 1.135e+003
3 NITRITE 1.95 1.95 1.95 7.323e+003 7.323e+003 7.323e+003
4 NITRATE 3.63 3.58 3.58 2.460e+003 3.098e+003 3.098e+003
5 PHOSPHATE 5.98 5.97 5.97 9.480e+002 1.103e+003 1.103e+003
6 SULFATE 6.97 6.97 6.97 1.890e+003 2 607e+003 26101

Name

Oxalate

. .
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AUTOMATIC CALIBRATION UPDATE
Method File: C:\WINDOWS\AI400\METHOD\SST.MET
Result File: CALDATA.R10
Sample Name: AUTOCAL4R Calibration Level : 4
Interface #: 1 Cycle #: 6 Result File Date: Wed Apr 11 10:59:03 1990
Start time = 0 Stop time = 11.50
Area reject = 1000 One DataPoint per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
*********************** PEAKS NOT FOUND IN THIS RUN ************************

Name Adjusted Ret Time Reference Peak
------------------------------------------------------

Oxalate 9.77 1

COMPONENTS FOUND IN THIS RUN
COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
----------------------------------------------------------------

1 FLUORIDE 1.00 1.00 1.00 2.625e+003 2.776e+003 2.776e+003
2 CHLORIDE 1.60 1.58 1.58 2.088e+003 2.092e+003 2.092e+003
3 NITRITE 1.95 1.95 1.95 1.524e+004 1.524e+004 1.524e+004
4 NITRATE 3.58 3.53 3.53 4.753e+003 6.111e+003 6.111e+003
5 PHOSPHATE 5.97 5.93 5.93 1.886e+003 2.270e+003 2.270e+003
6 SULFATE 6.97 6.93 6.93 4.005e+003 5.358e+003 5.358e+003
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AUTOMATIC CALIBRATION UPDATE
Method File: C:\WINDOWS\AI400\METHOD\SST.MET
Result File: CALDATA.R10
Sample Name: AUTOCAL5R Calib
Interface #: 1 Cycle #: 7 Result File Date: Wed
Start time = 0 Stop time = 11.50
Area reject = 1000 One DataPoint per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
*********************** PEAKS NOT FOUND IN THIS RUN

******* ***** *** *****

ration Level : 5
Apr 11 11:11:21 1990

* ** ****** * ****** ** *****

Name Adjusted Ret Time Reference Peak
------------------------------------------------------

Oxalate 9.77 1

COMPONENTS FOUND IN THIS RUN
COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
----------------------------------------------------------------

1 FLUORIDE 1.00 1.00 1.00 5.315e+003 5.385e+003 5.385e+003
2 CHLORIDE 1.58 1.60 1.60 4.066e+003 4.705e+003 4.705e+003
3 NITRITE 1.95 1.95 1.95 2.844e+004 2.844e+004 2.844e+004
4 NITRATE 3.53 3.47 3.47 9.250e+003 1.137e+004 1.137e+004
5 PHOSPHATE 5.93 5.88 5.88 3.876e+003 4.565e+003 4.565e+003
6 SULFATE 6.93 6.90 6.90 8.158e+003 1.081e+004 1.081e+004
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AUTOMATIC CALIBRATION UPDATE
Method File: C:\WINDOWS\AI400\METHOD\SST.MET
Result File: CALDATA.R10
Sample Name: AUTOCAL6R Calibration Level : 6
Interface #: 1 Cycle #: 8 Result File Date: Wed Apr 11 11:23:42 1990
Start time = 0 Stop time = 11.50
Area reject = 1000 One DataPoint per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
****************** PEAKS NOT FOUND IN THIS RUN *************************

Name Adjusted Ret Time Reference Peak
------------------------------------------------------

Oxalate 9.77 1

COMPONENTS FOUND IN THIS RUN
COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEWNUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT----------------------------------------------------------------

1 FLUORIDE 1.00 1.00 1.00 1.109e+004 1.123e+004 1.123e+0042 CHLORIDE 1.60 1.60 1.60 9.183e+003 9.921e+003 9.921e+0033 NITRITE 1.95 1.95 1.95 4.948e+004 4.948e+004 4.948e+0044 NITRATE 3.47 3.38 3.38 1.747e+004 2.203e+004 2.203e+0045 PHOSPHATE 5.88 5.80 5.80 8.003e+003 9.238e+003 9.238e+0036 SULFATE 6.90 6.85 6.85 1.695e+004 2.250e+004 2.250e+004
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DIONEX SCHEDULE - A:\90041200.SCH

Inject Sample Name Method Name Data File Volume Dilution Int Std
------------------------------------------------------------------------------

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

SETUP
BLANK
LMCS/6C11-HO
438B
427
428D
429S
451
452D
475
476D
547
548D
571
572D
983
984D
LMCS/6C11-HO

c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai

c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai

101
1
101
101
101
101
101
101
101
101
101
101101

21
21
101
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Samole Name: SETUP Date: Thu Apr 12 11:09:04 1990
Data File : c:\windows\ai400\data\90041200.dO1
Method : c:\windows\ai40Q\method\sst.met
CIM Address: 1 System : 1 Cycle#: 1 Detector: CDM

***i***************** EXTERNAL STANDARD REPORT ************4*********

Start Time = 0.00 minutes
Number of Data Points 3450
Areareject = 1000
Amount Injected = I Dilu

Stop time = 11.50 Minutes
One Data Point per 0.2 seconds

tion factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT DL PEAK RET TIME

-------------------------------------------------------------------------------------

1 1.02 FLUORIDE 7.169e-002 1.001e+003 196 1 0 1.67%
2 3 . 67 0 . 000e+000 4 . 412e+003 376 1
3 b.23: 0.000+000 1.059v+003 115 1
4 7.30 SULFATE 6.BB9e-001 5.061e+003 301 1 0 6.57/

1.02

2

3.67

7.30

6.23

4 6
kinutes

8 10

-0.05
0
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Samole Name: BLANK Date: Thu Apr 12 11:21:20 1 990:
Data File : c:\windows\ai400\data\9004120c.d02
Method : c:\windows\ai4OO\method\sst.mo-t
CIM Address: I System : 1 Cycle#: 2 Detector: CDM

**************** EXTERNAL STANDARD REPORT *

Start Time =0.00 minutes Stop time = 11.50 Minutes
Number of Data Points 345C One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = I Dilution factor = 1

PEAK RET PEAK CONC. in REF / DELTA
NUll TIME NAME ug/ml AREA HEIGHT DL FEAK RET TIME

0.15
1.40

uCS

-0.02
0 2 4 6 8 10

Minutes
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Sample Name: LMCS/6Cl1-HOr' (c-('' Date: Thu Apr 12 11:33:35 1990Data File : 90041200.DO3
Method :C: \windows\ai400\method\sst .met
CIM Address: 1 System : 1 Cycle#: 3 Detector: CDM

*********************** EXTERNAL STANDARD REPORT **************************

Start Time = 0.00 minutes Stop time = 11.50 Minutes
Number of Data Points = 3451 One Data Point per 0.2 secondsAreareject = 1000
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME-------------------------------------------------------------

1 1.00 FLUORIDE 5.450e+001 9.780e+003 1489 1 0 0.00%2 1.60 CHLORIDE 7.288e+001 7.890e+003 1258 1 0 0.00%3 3.57 NITRATE 5.993e+002 3.943e+004 3009 1 0 5.42%4 6.17 PHOSPHATE 5.816e+002 2.084e+004 1060 2 0 6.32%5 7.18 SULFATE 5.781e+002 5.320e+004 2564 2 0 4.87%

3.38

3.57

7.18

1.00
us 1.60

6.17

-0.34
0 2 4 6 8 10

Minutes
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Samle Name: 4030 Date: Thu Apr 12 11:4b:50 1990
Data File : c:\windows\ai400\data\90041200.dO4-
MIthod : c:\windows\ai4C)\method\sst.met 
CIM Address: I Systom 1 Cycle#: 4 Detector: CDM

********************** EXTERNAL STANDARD REPORT *************************

Start Time= 0.00 minutes Stop time = 11.50 Minutes
Number of Data F'oints = 345C One Data Point per 0.2 seconds
Ar(areject = 1000
Amount Injected = I Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

-------------------------------------------------------------------------------------

0.20
368

uS

-0.93

0 2 4 6 8 10
Minutes
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Sample Name: 547 Date: Thu Apr 12 13:23:57 1990
Data File : 90041200.D12
Method : c:\windows\ai400\method\sst.met
CIM Address: 1 System : 1 Cycle#: 12 Detector: CDM

*********************** EXTERNAL STANDARD REPORT **************************

Start Time = 0.00 minutes Stop time = 11.50 Minutes
Number of Data Points = 3450 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TITIE

1 1.00 FLUORIDE 2.079e+001 4.016e+003 563 1 0 0.00%
2 1.38 0.000e+000 2.417e+003 268 2
3 1.62 CHLORIDE 1.915e+001 2.531e+003 366 2 0 1.04%
4 1.95 NITRITE 1.447e+002 1.133e+004 1581 2 0 0.00%
5 3.57 NITRATE 6.764e+002 4.367e+004 3379 1 0 5.42%
6 6.18 PHOSPHATE 5.840e+001 1.083e+003 73 1 0 6.61%
7 7.18 SULFATE 3.556e+001 2.812e+003 152 1 0 4.87%

3.73
3.57

us 1.95

1.00

.912

6.8 7.18

-0.36

0 2 4 6 8 10
Minutes
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Sample Name: 548D Date: Thu Apr 12 13:36:15 1990
Data File : 90041200.D13
Method : c:\windows\ai400\method\sst.met
CIM Address: 1 System : 1 Cycle#: 13 Detector: CDM

*********************** EXTERNAL STANDARD REPORT *

Start Time = 0.00 minutes Stop time = 11.50 Minutes
Number of Data Points = 3450 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DEL--A
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIM!E

-----------------------------------------------------------------------------------
1 1.02 FLUORIDE 1.745e+001 3.041e+003 472 1 0 1.67%
2 1.40 0.000e+000 3.016e+003 336 2
3 1.62 CHLORIDE 1.980e+001 2.711e+003 376 2 0 1.04%
4 1.95 NITRITE 1.105e+002 8.207e+003 1122 2 0 0.00%
5 3.58 NITRATE 4.981e+002 3.205e+004 2524 1 0 5.91%
6 7.18 SULFATE 3.026e+001 2.254e+003 129 1 0 4.87%

2.78
3.58

us 1.95

1.02

1.32

7.18

-0.29
0 2 4 6 8 10

Minutes
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Sample Name: 429S
Data File : 90041200.DO7
Method : c:\windows\ai4O
CIM Address: 1 System

Date: Thu Apr 12 12:22:35 1990

J\method\sst.met
: 1 Cycle#: 7 Detector: CDM

*********************** EXTERNAL STANDARD REPORT **************************

Start Time = 0.00 minutes
Number of Data Points = 3450
Areareject = 1000
Amount Injected = 1 Dilu

Stop time = 11.50 Minutes
One Data Point per 0.2 seconds

tion factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME-------------------------------------------------------------------------------
1 1.00 FLUORIDE 2.921e+002 6.771e+004 8669 2 0 0.00%
2 1.60 CHLORIDE 3.943e+002 4.826e+004 7505 2 0 0.00%
3 1.95 NITRITE 3.480e+003 3.366e+005 39647 2 0 0.00%
4 3.38 NITRATE 3.747e+003 2.932e+005 18071 1 0 0.00%
5 6.02 PHOSPHATE 3.360e+003 1.356e+005 6632 2 0 3.74%
6 7.07 SULFATE 3.335e+003 3.435e+005 16122 2 0 3.16%

45.29 I

us

-4.13

1.00 .0

0 2

1.95

3.38
7.07

6.02

4 6

Minutes
8 10
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Sample Name: 6C11HOF Rd6 Date: Thu Apr 12 14:21:13 1990
Data File : 900-5485.DO1
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 1 Detector: CDM

*********************** EXTERNAL STANDARD REPORT **************************

Start Time = 0.00 minutes
Number of Data Points = 3451
Areareject = 1000
Amount Injected = 1 Dilu

Stop time = 11.50 Minutes
One Data Point per 0.2 seconds

tion factor = 1

PEAK RET PEAK CONC. in REF % DEL"A
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

--------------------------------------------------------------------------------
1 1.00 FLUORIDE b 5.455e-001 9.806e+003 1506 1 0 0.00%
2 1.60 CHLORIDE 7.267e-001 7.884e+003 1267 1 0 0.00%
3 3.58 NITRATE 6.182e+000 4.031e+004 3130 1 0 5.91%
4 6.18 PHOSPHATE 5.669e+000 2.050e+004 1043 2 0 6.61%
5 7.18 SULFATE 5.724e+000 5.282e+004 2564 2 0 4.87%

3.45

3.58

1.00

1.60

7.18

6.18

I I I I

2 6

Minutes
8 10

us

-0.33
0

119



Analytical Batch

LAB SEGMENT SERIAL #:F0537

INSTRUMENT WB39937
PROCEDURE/REV LA-344-105/A-3
TECHNOLOGIST E. Colvin
DATE March 15, 1990

TEMPERATURE 25 C
STARTING TIME 1230
ENDING TIME 1430

CHEMIST R. E. Brandt

DESCRIPTION LAB 10

1 Initial LMCS Check Std. F0546

2 Reagent Blank F0558

3 Sample 89-075 F0547

4 Duplicate Sample 89-075 F0548

5 Spike of Sample 89-075 F0549

6 Final LMCS Check Std. F0550

7

E0
9

10 ____

11

CUSTOMER ID:89-075

Total Organic Carbon from water
digestion.

Samples were acidified before
analysis.

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD .

LMCS Check Std. 70C 11 C/200 uL 2.2 mL

Spike 80CI 1/200 uL F0547/200 uL 0.5 mL

SST-102 Rev. F 9/7/90 Interim
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COULOMETER ANALYSIS REPOR'
TICTOC Rev. C

Samples: F-.,4t Date: 03--15-1990 Time: 0 7 : 25::12.

Blan:: = .4202261 Sanple Size = 200 Dilution Factor = 11
X Difference = 10 Min Readings = 7 Max Feadings = 7

Readin : ==== Analysis Time ==== Coulometpr ==== X Diffrence ==
1. 01 0J. 0 0.. (j

2 1 :.6. 6 C 100 .10

' 1 46n . . . . '::

. 1 51. 4( 9, 92

jg1 54. 10 4.99

. . 9C 3.22

7.01 56. 9( 1. 7,

56.)9 - 3.000 ( )/( 200 )

6.9 - 3.000079 (11 (200 )(12)

2.964496

.. 2470413

n/L Crbon i

Molar Carbotn

Sample Run By:; E>0'?
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COULD

Sampler: F-551- D

Blank = N/()

% DiiiernQI j= 10 M

Roading ==== Analysis T

2. 01.

3. 0:1.

4 4A. 01

5.. 01

o 6..01.

BLANK VALUE =3 / 7..005646 =

METER ANALYSIS REPORT
TICTOC Rev. C)

ate: 03-15-1990 Time:: 07:09::

ample Size = 00 Dilution Factor
in Ra.diirg = 7 M x W-a 1dirg" = I7

imp ==== Cculometer ====:: Di-f-ference=

1. Cf) ho.. 0k)

1. 40 28. 57

1. 80 22.. 2

2. 18.113

2. 60 15. 36

3 0U 1.: . .3

.4282261 ug/mi rn te i nu 2. >

Samp Ru F[Ln By: 0028
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COULOMETER ANALYSIS REPOT
TICTOC Rev,. C)

Sample: F-547

6l1nk = .428226M1
% Difference = 10

Samp::1e Size = 200 Dilution Factor =
Min Roacdingsa 7 Max Feadings = -

R adin =
1.

Analysis
.. 01

2. 01.

3.01.

5,, 01.

0. 0:1.

7,, 01

Time == Coula.Ceter
0., OO

1. 40

2. 1(.

% Di-fference

10 0. C.,

19. 2::

16. 13

13.89

7. 6

S.9 - ./014 ) 1.1

3.9 - 3.000014 1.1

)/ 200 )

)/( 200 ) (12)

Q /L- Car bon

Molar Carboi

Sample FRun By::

123

1. 1

Date: 03-15-1990 Time:: 09:00:22*.

3. 90

m4. 949?26E-03

=4.12493BE 04



COULOMETER ANALYSIS REPOR
TICTOC Rev.. O

Sample: F -5 '1

Blank = .4282261
7' Differunce = 10

Time:: 09:09:46

Sample Size = 200 Dilution Factor =:: .
Min Readings =7 Max Readings = 7

Reading === Analysis
1 1. 01

2. 0 1

'I . .1.

5. 0 1

Time :=== C:ulmnter
0. 00

=== % Differ nce ==
0 . (,.

1. W)

2. 40

3.4 ) 11.,, 7

15. 0(::0 6. 0:1.

7 7. 0:1.

S4..3 - .0C:0092 ) ( 1.1 ) / C 20 )

(4.3 - 3.000092 )(1.1 ) (200 ) (12)

4.W)

=7..149495E-03

=5.957913E-04

g/L Carbon

Mlar Carbon

Samrple Run By: 80028
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COU

Samp i e: R-549

Blank = .4282261
% Diffrence =10

=Readirng== Analysis

1.01

2.01

3 3.,01

4 4. 01,

5. 01.

6. 01

7 '7.01

LOMETER ANAL.YSIS REPORT
TICTOC Rev. C

Date: 03-15-1990 Ti me: 09:18: 14

Sample Size = 200 Dilution Factor =

Min Readings = 7 Max Readings = -7

Time ==== Coulmeter ==== % Differenc
0. 0k) .,

75..50 100. 00

99."C.B 22. '96

109. 40 10.. Q2

115. 3 5.12

118.. 7(. 2.86

120. 7() 1. 6,

7120..7 - 3..0(c0458 ) ( 1.1 ) /( 200 ) = .6473475 w/L. Carbon

120.7 - .3.000458 ) 1. 1 ) / ( 200 ) (12) = 5.3 94563E-02 Mol ar Car bon

Sample Run y: 8002 . . . ..

125
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Sample: F 55C

Blank = .147E2261
% Difference = 10

==Analysis

1.01

2. 0 1

3.01

4.01.

5.01

7..0 1

COULOMETER ANALYSIS REPOI[ I:
TICTOC Rev. (0

Date: 03-15-1990 Time: 09:28:1':

Sample Size = 200 Dilution Factor = 1]

Min Readings =7 Max Readings = 7

Time === Coulometer ==== : Difference ==

0..0() 0.0(-

3 6. 5 100.00

46.. 4) 21. 34

51. 40 9.73

54,.0) 5. 34

55.. 90 2.86

5 7. 0) 1. 9

57 2 3. 0 i4 ( 3 0 ) / ( 200 ) =

57 - 000 ) ( 11 ) / ( 200 ) (12)

2. 969978

.2474992

i /L Carb::>on

Mo)ar Carbon

Sample RL By: 8002 ....... 8

126
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ACID DIGESTION TEST ANALYSIS
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ICP Results DATA SUMMARY

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

Aluminum

Antimony

Arsenic
Barium

Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium

Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium

Manganese

Mercury

Molybdenum
Neodymium
Nickel

Potassium
Samarium
Selenium
Silver
Sodium
Strontium
Tantalum

Thallium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor

Standard
Recovery

101.91%
101.00
107.25)
105.05)
101.53)
105.54)
105.11)

100.18)
100.79
98.21)
101.50)
101.16)
100.86)
100.12%
103.34)
97.12%
107.16%
99.67%
103.59%
100.43%
103.11%
99.39%
99.23%

99.26)
100.99%
105.74%
97.62%
95.18%
101.01%
101.15)
98.04%
97.89

101.66%
99.54
104.05%
103.40%
96.93%
101.14%
99.10%

August 21,1990
LA-505-151/A-0

J.A.WHITE
Acid Digestion
LA-505-159/A-0

Reagent
Blank

ppm

1.01
0.05 LT
0.00 LT
0.03
0.00 LT
0.08 LT
0.06

0.00 LT
1.05

0.22
0.03
0.00 LT
0.06
0.00
0.77
0.02 LT
0.09
0.01
0.23
0.03

-0.03 LT
0.00 LT

0.15 LT
0.01 LT
0.52
0.27
0.06 LT
0.01 LT
0.70
0.01
0.03 LT
0.17
0.14
0.02
0.14
1.08 LT
0.01 LT
0.09
0.03

1.00

Acid Digested Standard

Reagent Blank

Sample
Duplicate
Spike of

Acid Digested Standard

Sample

ug/g

111438.
828. LT
326. LT
158.

4. LT
14424.

104. LT
35. LT

737.
2873.
1526.

72. LT
204. LT

62.
14585.

310.
1825.

112.
514.

10103.
-305. LT

102.
1547. LT
345.

3597.
3527.
1549.

189. LT
79266.

935.
393. LT

3984.
2087.

198. LT
134.

27585.
193.
177.
315.

101.00

Sample
Duplicate

ug/g

110671.
1198. LT
207. LT
145.

3. LT
13246.

84. LT

34. LT
2239.
2539.
1514.

52. LT
189. LT
52.

12334.
271.
1989.
94.

1038.
9745.
-302. LT
99.

1362. LT
348.

3326.
3077.
1695.
160. LT

77373.
921.
393. LT

3564.
1748.
129. LT
126.

24107.
176. LT
331.

269.

Standard
Recovery

102.53%
101.89%
107.84%
105.50%
102.13%
108.40%
105.80%
103.71%
101.57%
100.70%
104.15%
103.80%
101.22%
100.38%
105.69%
97.16%
108.02%
97.75%
105.28%
102.71%
105.84%
99.48%

101.54%
102.41%
103.98%
109.96%
97.96%
94.40%
101.33%
101.70%
98.57%
98.94%
102.39%
101.84%
103.61%
107.99%
96.75%

102.74%
98.99%

101.00

LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits
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NONE
F583
F552
F553
NONE
NONE



Analytical Batch

LAB SEGMENT SERIAL #:F0537

INSTRUMENT N/A

PROCEDURE/REV LA-505-159/A-0

TECHNOLOGIST Janice A. White

DATE April 26, 1990

TEMPERATURE N/A

STARTING TIME 0800

ENDING TIME 1530

CHEMIST S. A. Jones

DESCRIPTION LAB ID

1 Sample 89-075 F0552_

2 Duplicate of Sample 89-075 F0553

3 Spike of Sample 89-075 F0554_

4 Reagent Blank F0559

5

6

7

8

9

10

11

CUSTOMER ID:89-075

Acid Digestion

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT . VOL. OF STD .

Spike 78C11K/5 mL 82B38G/5 mL 77C11J/5 mL

LMCS Std. N/A

SST-102 Rev. F 9/7/90 Interim
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ICP Results RAW DATA SUMMARY

Date Analyzed:
Procedure:

Analyst:
Digestion
Procedure:

Aluminum
Antimony

Arsenic

Barium
Beryl I ium
Bismuth
Boron
Cadmium
Calcium
Cer i um
Chromium
Cobalt
Copper
Europium
I ron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous

Potassium
Samarium
Selenium
Silicon

Silver
Sodium
Strontium
Sulfur
Tantalum
Thal t ium
Thorium
Tin

Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Standar
Recover

101.91
101.00
107.25
105.05
101.53
105.54
105.11
100.18
100.79
98.21

101.50
101.16
100.86%
100.12)
103.34
97.12)
107.16
99.67Y

103.59%
100.43%
103.11%
99.39%
99.23%
99.26%
65.78%
100.99%
105.74%
97.62%
89.68%
95.18%
101.01%
101.15%
85.84%
98.04%
97.89%
101.66%
99.54%

104.05%
68.46%

103.40%
96.93%

101.14%
99.10%

August 21,1990
LA-505-151/A-0

J.A.WHITE
Acid Digestion
LA-505-159/A-0

d Reagent

y Blank

% ppm

% 1.01
% 0.05 LT
% 0.00 LT
% 0.03
% 0.00 LT

0.08 LT
0.06
0.00 LT
1.05
0.22
0.03
0.00 LT
0.06
0.00
0.77
0.02 LT
0.09
0.01
0.23
0.03

-0.03 LT
0.00 LT
0.15 LT
0.01 LT

# 0.15

0.52
0.27
0.06 LT

# 2.41
0.01 LT
0.70
0.01

# 0.16

0.03 LT
0.17
0.14
0.02
0.14

# 0.01 LT
1.08 LT
0.01 LT
0.09
0.03

Acid Digested Standard

Reagent Blank

Sample
Duplicate

Spike of
Acid Digested Standard

Sample

ug/g

111438.
828. LT
326. LT
158.

4. LT
14424.

104. LT
35. LT

737.
2873.
1526.

72. LT
204. LT

62.
14585.

310.
1825.

112.
514.

10103.
-305. LT

102.
1547. LT

345.
3012.
3597.
3527.
1549.
4427.

189. LT
79266.

935.
1135.

393. LT
3984.
2087.

198. LT
134.
313. LT

27585.
193.
177.
315.

Sample
Duplicate

ug/g

110671.
1198. LT
207. LT
145.
3. LT

13246.
84. LT
34. LT

2239.
2539.
1514.

52. LT
189. LT
52.

12334.
271.

1989.
94.

1038.
9745.

-302. LT
99.

1362. LT
348.
3393.

3326.
3077.
1695.
4533.
160. LT

77373.
921.
1527.
393. LT
3564.
1748.

129. LT
126.
289. LT

24107.
176. LT
331.
269.

Standard

Recovery

102.53%
101.89%
107.84%
105.50%
102.13%
108.40%
105.80%
103.71%
101.57%
100.70%
104.15%
103.80%
101.22%
100.38%
105.69%
97.16%

108.02%
97.75%
105.28%
102.71%
105.84%
99.48%

101.54%
102.41%
103.15%
103.98%
109.96%
97.96%
89.92% #
94.40%

101.33%
101.70%
99.66%
98.57%
98.94%
102.39%
101.84%
103.61%
68.83% #

107.99%
96.75%
102.74%
98.99%

Dilution
Factor

LT:
NC:
NOT

1.00 101.00 101.00

Less Than
Not Calibrated

CALC: Not Calculated
# Instrument Standards Outside Control Limits130

NONE
F583
F552
F553
NONE
NONE



Analytical Batch

LAB SEGMENT SERIAL #: F0537

INSTRUMENT WB39939

PROCEDURE/REV LA-505-151/A-0

TECHNOLOGIST J. A. White

DATE August 21, 1990

TEMPERATURE N/A
STARTING TIME 0740

ENDING TIME 1315
CHEMIST S. A. Jones

DESCRIPTION LAB ID_

1 Initial LMCS Check Std N/A

2 Reagent Blank F1228

3 Sample 9000B2 F1205

4 Duplicate Sample 9000B2 F1206

5 Spike Sample 900082 F1231

6 LMCS Check Std N/A

7 Reagent Blank F0583

8 Sample 89-075 F0552

9 Duplicate Sample 89-075 F0553

10 Sample 89-070 F0432

11 Duplicate Samole 89-070 F0433

CUSTOMER ID: 89-075

ICP Analysis

Acid Digestion

No inter-element corrections
were performed on this data.

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 78C1 IZ/3.0 mL 87B38D/3.0 mL 77C1 1Y/3.0 mL 3.0 mL

Spike 78C11Z/5.0 mL 87B38D/5.0 mL 77C1 1Y/5.0 mL

spike cont 900012/0.5912 g 50.0 mL

SST-102 Rev. I 10/2/90 Interim

131

DESCRIPTION LAB ID

12 Final LMCS Check Std N/A

13

14

15

16

17

18

19

20

21



ICP Results RAW DATA
Page lof 3

Acid Digested Standard NONE
Date Analyzed: August 21,1990 Reagent Blank F583
Procedure: LA-505-151/A-0 Sample F552
Analyst: J.A.WHITE Duplicate F553
Digestion Acid Digestion Spike of NONE
Procedure: LA-505-159/A-0 Acid Digested Standard NONE

Digestion 0.0103 ug/g

Weight 0.51 g
Volume 50.00 mL

Starting Acid Reagent Sample Sample Sample
LMCS Standard Digestion Blank

Instrument Recovery Standard Dilution Dilution Dilution
Standard Recovery Three Two One

ppm % % ppm ppm ppm ppm

SST-1 SST-2 SST-3

Aluminum 10.19 101.91% NA 1.01 1146.70
Antimony 10.10 101.00% NA 0.05 LT 8.53 LT
Arsenic 21.45 107.25% NA 0.00 LT 3.36 LT
Barium 10.51 105.05% NA 0.03 1.63
Beryllium 4.06 101.53% NA 0.00 LT 0.04 LT
Bismuth 5.28 105.54% NA 0.08 LT 148.42
Boron 10.51 105.11% NA 0.06 1.07 LT
Cadmium 10.02 100.18% NA 0.00 LT 0.36 LT
Calcium 10.08 100.79% NA 1.05 7.58
Cerium 9.82 98.21% NA 0.22 29.57
Chromium 10.15 101.50% NA 0.03 15.71
Cobalt 10.12 101.16% NA 0.00 LT 0.74 LT
Copper 10.09 100.86% NA 0.06 2.10 LT
Europium 5.01 100.12% NA 0.00 0.64
Iron 10.33 103.34% NA 0.77 150.08
Lanthanum 4.86 97.12% NA 0.02 LT 3.19
Lead 5.36 107.16% NA 0.09 18.78
Lithium 9.97 99.67% NA 0.01 1.15
Magnesium 10.36 103.59% NA 0.23 5.29
Manganese 10.04 100.43% NA 0.03 103.96
Mercury 10.31 103.11% NA -0.03 LT -3.14 LT
Molybdenum 9.94 99.39% NA 0.00 LT 1.05
Neodymium 9.92 99.23% NA 0.15 LT 15.92 LT
Nickel 9.93 99.26% NA 0.01 LT 3.55
Phosphorous 6.58 65.78% # NA 0.15 30.99
Potassium 10.10 100.99% NA 0.52 37.02
Samarium 5.29 105.74% NA 0.27 36.30
Selenium 19.52 97.62% NA 0.06 LT 15.94
Silicon 8.97 89.68% # NA 2.41 45.56
Silver 4.76 95.18% NA 0.01 LT 1.94 LT
Sodium 10.10 101.01% NA 0.70 815.65
Strontium 10.12 101.15% NA 0.01 9.62
Sulfur 17.17 85.84% # NA 0.16 11.68
Tantalum 9.80 98.04% NA 0.03 LT 4.05 LT
Thallium 19.58 97.89% NA 0.17 41.00
Thorium 25.42 101.66% NA 0.14 21.48
Tin 4.98 99.54% NA 0.02 2.04 LT
Titanium 10.41 104.05% NA 0.14 1.38
Tungsten 6.85 68.46% # NA 0.01 LT 3.22 LT
Uranium 25.85 103.40% NA 1.08 LT 283.85
Vanadium 3.88 96.93% NA 0.01 LT 1.99
Zinc 10.11 101.14% NA 0.09 1.82
Zirconium 9.91 99.10% NA 0.03 3.24

Dilution 1.00 1.00 1.00 1.00 101.00

Factor
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ICP Results RAW DATA
Page 2 of 3

Digestion 0.0102 ug/g Digestion 0.0118 ug/g
Weight 0.51 g Weight 0.59 g
Volume 50.00 mL Volume 50.00 mL
Sample Sample Sample Spike of Spike of Spike of Ending

Duplicate Duplicate Duplicate Sample Sample Sample LMCS Standard
Dilution Dilution Dilution Dilution Dilution Dilution Standard Recovery

Three Two One Three Two One ppm
ppm ppm ppm ppm ppm ppm %

SST-1 SST-2 SST-3

Aluminum 1125.30 123.88 10.25 102.53%
Antimony 12.18 LT 0.34 LT 10.19 101.89%
Arsenic 2.10 LT 5.85 21.57 107.84%
Barium 1.47 1.45 10.55 105.50%
Beryllium 0.03 LT 1.01 4.09 102.13%
Bismuth 134.69 6.00 5.42 108.40%
Boron 0.86 LT 0.99 10.58 105.80%
Cadmium 0.35 LT 1.01 10.37 103.71%
Calcium 22.77 46.98 10.16 101.57%
Cerium 25.82 2.52 LT 10.07 100.70%
Chromium 15.40 0.00 LT 10.42 104.15%
Cobalt 0.53 LT 0.97 10.38 103.80%
Copper 1.92 LT 1.11 10.12 101.22%
Europium 0.53 1.02 5.02 100.38%
Iron 125.41 80.31 10.57 105.69%
Lanthanum 2.76 4.52 4.86 97.16%
Lead 20.23 2.53 5.40 108.02%
Lithium 0.96 1.12 9.78 97.75%
Magnesium 10.56 28.96 10.53 105.28%
Manganese 99.09 3.71 10.27 102.71%
Mercury -3.07 LT 2.55 10.58 105.84%
Molybdenum 1.01 4.95 9.95 99.48%
Neodymium 13.85 LT -2.87 LT 10.15 101.54%
Nickel 3.54 1.43 10.24 102.41%
Phosphorous 34.50 8.35 10.32 103.15%
Potassium 33.82 1.22 LT 10.40 103.98%
Samarium 31.29 2.25 LT 5.50 109.96%
Selenium 17.24 6.25 19.59 97.96%
Silicon 46.09 37.75 8.99 89.92%
Silver 1.63 LT 1.08 4.72 94.40%
Sodium 786.73 45.73 10.13 101.33%
Strontium 9.37 2.00 10.17 101.70%
Sulfur 15.53 12.75 19.93 99.66%
Tantalum 4.00 LT 1.05 9.86 98.57%
Thallium 36.24 9.46 19.79 98.94%
Thorium 17.78 5.73 25.60 102.39%
Tin 1.32 LT 5.28 5.09 101.84%
Titanium 1.28 3.51 10.36 103.61%
Tungsten 2.93 LT 2.07 6.88 68.83%
Uranium 245.12 13.71 LT 27.00 107.99%
Vanadium 1.79 LT 1.01 3.87 96.75%
Zinc 3.36 1.50 10.27 102.74%
Zirconium 2.74 5.11 9.90 98.99%

Dilution 101.00 21.00
Factor
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Spike Spike
Standard Standard

LMCS ID
Book

ppm #
added 78C11M

83B38D
77C11L

50.00
10.00
50.00
10.00
10.00
50.10
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
50-10
50.10
10.00
10.00
10.00
25.00
50.00
10.00

10.00
50.00
25.00
10.00

50.00
50.00
10.00
25.00
10.00
50.00
50.00
50.00
50.10
50.00
50.00
25.00
50.10
10.00
10.00
50.00

RAW DATA

LMCS LMCS
Standards Standard

Values IDs
Book

ppm #
SST-1 SST-2 SST-3 78C11M

83B38D
77C11L

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00

10.00
10.00
10.00

10.00
10.00

10.00

10.00

20.00

4.00
5.00

5.00

5-00
5.00

5.00

Aluminum
Antimony
Arsenic
Barium
BerylIium
Bismuth
Boron
Cadmium
Calcium
Cer i um
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum

Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thatlium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

5.00

25.00

25.00

10.00

10.00
10.00

10.00

20.00
10.00

20.00
10.00
20.00

10.00
10.00

4.00

10.00

ICP Results
Page 3of 3

ACID
DIGEST.

LMCS

IDs
Book

ACID
DIGESTION

LMCS
STANDARD

VALUES

ppm
in

Sample

10.00
10.00

5.00

100.00

100.00

100.00
100.00
100.00
100.00
100.00
100.90
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00

99.80
100.00
100.00
100.00
100.00

100.00

100.00
100.00

99.50

100.00
100.10

100.00
99.80

10.00Dilution
Factor
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Analysis Auqust 21, 1990 Acid Blank

Sample name
Programme

NAME

Al
Sb
As
C '
Be
Bi
B
C d

Cr
C
C r
Eu
Peb
L i
Pb
Li
M-3
Mr
Hg
Mo
Nd
Ni
P
K
Sm
Se
Si
Ag
Na
Sr
S
T
Ti
Th
Sn n
Ti
w
U
v
Zn
Zr

: HNO3
: SST 21-Aug-90 12:46:16

MV INT CONCEN

1.69
0.32
1.00
4.51
0.56
3.41
4.24
2.27
0.49
5.65
1.63
0.86
2.99
4.32
1.29
0.43
0.26
4.28
0.43
0.75
3'.05
1.51
9.15
3.06
1.19
3.65
5.45
1 .63
3.21
4.42
6.90
3.91
0.*69
3.60
3.52
1.64
1.29
3.53
2.61
5.78
3.39
2.20
4.78

-0.053
-0.004
-0.020
-0.004
-0.001
-0.043
-0.009
-0.003
0.000

-0.116
0.012

-0.003
-0.001
-0.003
-0.004
0.002
0.043

-0.006
-0.000
-0.001
0.030

-0.004
0.014

-0.005
0.012

-0.141
-0.150
-0.005
-0.031
-0.010
-0.061
-0.002
0.003

-0.018
-0. 203
-0.03 G
-0.005
-0.004
-0.018
-0.886
-0.008
-0.001
-0.015

-16.46
-793.77

-12.)99
-34.33
-27.91
-36.95
-48.40
-20.78

8G.60
-46.43
187.21

-102.21
-155.36
-42.74
-79.01
519.56

57.73
-32.56
-85.71
-64.24
100.85
-49.58
420.64
-1.35

107.76
-85.51
-35.59

-241.08
-8.73

-37.41
-40.56
-40.91
296.92
-4.75

-37.40
-30.20
-46.67
-31.66
-60.34
-31.27
-2.83

-31.78
-28.16

ICP
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ICP Analysis Auqust 21. 1990 LMCS Check Standard

Sample name
Sample code 1
Programme

NAME

Al
Sb
As
C a
Be
Bi

C d
C a
Ce
Cr
Co
Cl
Eu
re
La
Pb
Li
M9 3
Mn
H g
Mo
Nd
Ni
p
K
Se
Si
S i
A3
Na
Sr
S
T
TI
Th
Sn
Ti
w
U
V
Zn
Zr

78C112
SST1
SST

MV INT CONCEN

1.79
1.15
1.10

184.55
0.60
3.64

149.70
178.29
237.38

12.17
39.67
28.21
57.43
4.94

46.70
0.47
0.26

110.86
260.36
146.04

2.76
1.66

27.59
83.27
1.30
6.04
5.58
3.29
3.37
4.56

23.53
321.20

0.90
3.77
3.76
1.74

16.95
3.63
3.47
6.31
3.51

378.92
4.92

0.158
10.000
0.053

10.411
0.001
0.132

10.417
9.900

10.014
9.685

10.050
10.000
9.999
0.025

-10.205
0.107
0.207
9.883

10.216
9.944
0.001
0.019
9.865
9.817
0.143

10.147
0.115
2.904
0.056G
0.008

10.012
10.008
0.258
0.039
0.475
0.335
4.891
0.006
0.256
4.345
0.010
9.982
0.024

21-Aug-90 12:51:13

RSD

3.27
0.18

14.52
0.30
11.69
15.91
0.74
0.24
0.31
0.21
0.35
0.26
0.37
1.13
0.42
0.00
0.00
0.40
0.31
0.31

307.29
7.06
0.76
0.39
10.59
0.88

13.99
1.44
4.35

11.27
0.22
0.33
1.99
8.15
6.96
3.85
0.29
8.90
1.59
2.51
13.37
0.36
3.10
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ICP Analysis August 21, 1990 LMCS Check Standard

Sample name
Sample code 1
Sample code 2
Programme

NAME

87P38D
SST2
III RECT
ssr

MV INT CONCEN

2.55
0.34
1.28
4.79
0.57

10.46
5.04
2.41
1.05
5.90
1.84
0.89
3.59

115.42
1.45
2.33
0.50
4.38
0.61
0.84
2.68
1.58
9.77
3.22
1.38
3.69
8.13
1.69
3.74

40.13
7.06
4.10
0.76
3.85
4.56
7.70
1.43
3.87
2.6B
8.46
4.12
2.83
5.08

2.073
0.241
0.186
0.012
0.000
Z. 282
0.048
0.004
0.024
0.256
0.066
0.011
0.110
5.029
0.033
4.853
5.286
0.003
0.007
0.005

-0.000
0.007
0.344
0.014
0.239
0.029
5.244
0.104
0.258
4.847
0.032
0.005
0.090
0.067
2.669

25.489
0.039
0.030
0.002

25.694
0.104
0.015
0.069

21-Aug-90 12:55:35

RSD

0.30
7.64
4.09
2.63

83.89
0.44

31.45
15.23
1.66
1.22
7.21.

16.30
2.11
0.40
3.37
0.45
0.62

30.70
4.38
5.85

-52.40
3.50
3.93

27.53
6.52

97.60
0.36

1G.37
1. 16
0.42

26.58
6.46

18.60
4.82
3.19
0.60

10.95
2.11

69.29
0.57
1. 99
5.47
0.61
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Analysis August 21, 1990 LMCS Check Standard

Sample name
Sample code 1
Sample code 2
Prog3ramme

NAME

Al
Sb
As

Do

Cd
Ca
Ce
Cr
Co
Cl
Eu
Fe
La
Pb
Li
MH 3
Mn
H3
Mo
Nd
Ni
P
K
Sm
So
S i
A-3
Na
Sr
S
Ta
Ti
Th
Sn
Ti

U
V
Z n
Zr

77C11Y
SST3
DI RE CT
SST

MV INT CONCEN

5.87
0.35

29.92
4.76

105.34
3.71
4.71
2.40
0.72
5.00
1.70
0.93
3.05
4.42
1.40
0.44
0.26
4.49
0.52
0.82

106.05
66.30
9.32
3.93

10.40
3.74
5.60

12.77
19.85
4.93
7.18
4.02

17.22
32.44
10.64

1.71
1.62

105.33
23.R4
6.05

29.00
2.75

40.67

10.290
0.354

21.488
0.010
4.115
0.188
0.024
0.004
0.010
0.108
0.029
0.024
0.010
0.002
0.023
0.020
0.179
0.013
0.003
0.004

10.470
9.964
0.102
0.101

10.572
0.264
0.148

19.469
9.029
0.059
0.108
0.002

20.327
9.798

19.551
0.206
0.099

10.458
6.808
1.785
3.882
0.013
9.952

21-Aug-90 13:24:32

RS11

0.01
19.30
0.26
7.18
0.21
7.95
8.15

22.79
0.25

22.46
47.46
1.50

10.64
43.74
19.06
26.02
6.93
7.67
0.60
8.06
0.48
0.10

37.30
2.66
2.02

38.25
24.75
0.39
0.74
4.54
4.58
13.69
0.78
0.10
0 . 33
11.32
6.64
0.10
0.90
11.23
0.54
3.76
0.10

ICP
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ICP Analysis August 21, 1990 Acid Blank

5-ample na-ie
Pro 3rammie

NAME M

: HNO3
: SST

V INT CONCEN

1.72
0.33
1.03
4.61
0.57
3.49
4.36
2.34
0.50
5.78
1.65
0.87
3.02
4.41
1.32
0.44
0.26
4.38
0.44
0.76
2.49
1.55
9.31
3.10
1 .I
3.71
5.57
1.65
3.29
4.53
7.06
3.98
0.68
3.68
3.61
1.68
1.31
3.62
2.67
5.91
3.48
2.25
4.86

0.031
0.076

-0.002
0.002
0.000
0.016

-0.001
0.001
0.000
0.079
0.017
0.003
0.004
0.001
0.004

- 0.019
0.143
0.003
0.000
0.000

(-0.026
0.002
0.100

-0.000
-0.020
0.131
0.103
0.035
0.009
0.004
0.036
0.001

-0.019
0.009
0.055
0.058
0.002
0.004

-0.001
0.393
0.006
0.000
0.009

21-Aug-90 13:32:40

RSD

48.24
71.20

-236.04
0.81

135.21
108.62

-635.73
81.46

G.19
10.57
48.18
64.15
22.88
16.08
06.65
15.75
15.00
3G.45
28.64
75.00
-1.01
18.41
33.21

-606.39
-208.68

47.12
19.04
17.32
26.01
30.84
22.57
21.69

-84.44
58.88
66.36
18.41

442.20
25.77

-666.51
19.58
47.71.

737.29
9.96
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ICP Analysis August 21, 1990 Acid Diqested Standard

riample name
Sampl* code
Sample code
Sample code
Programme

NAME M

Al
Sb
A

Ce
li

Cd .
C:'
Ce
Cr
Co
Cu
Eu

La
Pb
Li
M'3
Mn
H 9
Mo
Nd
Ni
P
K
Sm
SP
Si
Ay
Na
Sr

Ta

Th
Sri
Ti
w
U
V
Z n
Zr

1
2
3

ICP1
DIGEST
LMCS
DIRECT
SST

v INT CONCEN

1.88
0.33
1.47
4.74
0.57

16.35
139.53
169.79
231.92

5.81
1.78
0.88

55.81
4.43
1.65
3.95
0.71
4.46

248.25
1.02
2.45

65.61
9.53
3.17
6.14
5.91
5.54
1.67

14.33
38.61
23.25

310.10
0.90
3.66
3.62
1.68
1.G4
4.82
3.28
5.94
3.49

365.99
4.83

0.427
0.096
0.328
0.010
0.000
9.734
9.755
9.422
9.793
0.120
0.050
0.005
9.700
0.002
0.079
9.006
9.742
0.010
9.740
0.018

(-0.031
9.858
0.214
0.008
5.692
9.596
0.036
0.075
6.024
4.639
9.843
9 . 657
0.261
0.003
0.067
0.059
0.104
0.128
0.197
0.684
0.007
9.639

-0.000

21-Aug-90 13:36:43

RSD

6.20
7.22
2.50

24.67
303.12

0.26
0.49
0.09
0.14

66.58
14.09
23.41
0. 19

58.20
1.86
0.11
0.46

32.90
0.13
1.93

-2.30
0.08

33.15
51.00
12.63
1.73

280.67
57.30
0.69
0.55
0.24
0.14
1.30

224.53
32.54
82.38
6.74
2.48
5.49

70.32
0.00
0.37

-2495.8
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ICP Analysis August 21, 1990 Reagent Blank

Sample name ;F1228
Sample code 1 : BLANK
Sample code 2 : PATCH
Sample code 3 : DIRECT
Pro3ramme : SST 21-Aug-90 13:42:09

NAME MV INT CONCEN RSD

Al 1.76 0.107 5.81
Sb 0.33 0.060 113.73
As 1.01 -0.014 -48.89
B .a 4.65 0.004 11.70
Be 0.57 0.000 251.66
Pi 3.48 0.011 122.98
P 5.63 0.091 3.61
Cd 2.40 0.004 36.17
Ca 14.45 0.590 0.17
Ce 5.77 0.054 16.97
Cr 3.92 0.G15 1.40
Co 0.86 0.005 26.38
Cu 3.23 0.043 6.84
Eu 4.40 0.001 34.21
Fe 14.97 3.072 .
La 0.43 0.008 19.25
Pb 0.26 0.093 13.32
Li 4.48 0.012 2.69
M< 2.96 0.099 0.46
Mn 1.61 0.059 1.43
Hq 2.50 (-0.025 -11.70
Mo 1.59 0.008 23.74
Nd 9.27 0.076 1B.31
Ni 6.28 0.389 0.93
P 1.26 0.092 11.18
K 3.74 0.234 14.06
Sm 5.5G 0.068 42.86
Se 1.73 0.169 12.64
Si 4.80 0.835 0.98
A9  4.51 0.002 51.51
Na 7.50 0.302 3.03
Sr 4.06 0.003 3.82
S 0.80 4-aspIt 1.42
Ta 3.68 0.007 19.67
T1 3.60 0.029 116.27
Th 1.67 0.028 70.89
Sn 1.37 0.021 17.50
Ti 4.04 0.048 1.07
W 2.67 -0.000 A*AA*A*
U 5.88 0.033 275.34
V 3.46 0.003 30.90
Zri 3.27 0.027 0.93
Zr 4.84 0.004 45.19
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ICP Analysis August 21, 1990 Sample SOOOB1

Sample name
Sample code
Sample code
Sample code
Programme

NAME M

1
2
3

F I205
SAMPLE
1-10
RERUN
SST 21-Au 3 -90 13:47:14

V INT CONCEN DILCOR

2.15
0.33
1 .03
4.93
0.58
3.46
4.51
2.31

66.27
5.73
1.65
0.87
3.00
4.37

14.55
0.44
0.26
4.36

20.46
2.88
2.44
1.53
9.24
3.10
1.26
3.73
5.52
1.62
4.40
4.4B

10.61
5.60
0.98
3.65
3.58
1.66
1.33
3.75
2.64
5.65
3.45
3.60
4.84

1.078
0.024

-0.005
0.021
0.000

-0.001
0.010

-0.001
2.781
0.005
0.015
0.000

* 0.001
-0.000
2.979
0.012
0.086
0.001
0.787
0.145

(-0.032
-0.001
0.062

-0.000
0.092
0.194

-0.009
-0.014
0.617

-0.002
2.182
0.052
0.357

-0.001
-0.024

0.004
0.008
0.018

-0.009
-0.225
0.001
0.036
0.002

11.856
0.265

-0.052
0.229
0.004

-0.008
0.106

-0.011
30.587
0.055
0.169
0.000
0.009

-0.004
32.768
0.131
0.944
0.013
8.657
1.595

(-0.350
-0.007
0.678

-0.000
1.013
2.134

-0.103
-0.154

6.783
-0.027
24.001
0.570
3.932

-0.007
-0.264
0.046
0.087
0.195

-0.100
-2.474
0.016
0.396
0.020

0.87
275.38
-86.96

2.16
14.73

-1155.4
31.92

-50.41
0.29

306.43
23.57

5799200
81.13

-111.07
0.25

21.43
14.43
30.70
0.24
0.21

-3.55
-292.97

64.72
-3148.1

16.28
19.75

-142.66
-86.60

0.36
-G6.66

0.07
0.00
3.61

-510.68
-156.66
346.49
95.26

2.34
-65.30
-26.83
203.57

1.89
165.9:1

Dilution factor : 11.0000
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ICP Analysis Auqust 21, 1990 Spike of SOOOB1

Sample name
Sample code
Sample code
Sample code
Pro9ramme

NAME M

A 1
Sb
As
b a
Be
B i
B
Cd
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
Pb
Li
M9
Mn
H 9
Mo
Nd
Ni
P
K

Se
Sr
A
Na

S
Ta
Ti
Th
Sn
Ti
W
U
V
Zn
Zr

1
2
3

E1231
SPIKE
BATCH
1-10
SST

INT CONCEN DILCO

6.34
0.34
1.70
6.91
2.94
4.10
5.65
3.93

102.46
5.83
2.08
1.12
3.53
6.40

33.73
0.61
0.28
5.37

68.75
5.72
4.55
4.46
9.51
4.01
1.68
3.83
5.60
1.93
8.13
5.19

13.56
9.75
1.91
3.72
3.79
1.78
2.80
6.75
3.11
5.94
4.05

17.72
6.46

11.451
0.149
0.494
0.135
0.093
0.461
0.092
0.090
4.310
0.154
0.130
0.092
0.099
0.091
7.290
0.446
0.572
0.095
2.685
0.340
0.192
0.450
0.206
0.111
0.574
0.658
0.150
0.528
2.649
0.094
3.974
0.183
1.492
0.023
0.535
0.497
0.467
0.326
0.142
0.645
0.093
0.410
0.452

125.9
1.63
5.43
1.48
1.02
5.29
1.01
0.98

47.41
1.69
1.43
1.00
1.08
1.00

80.18
4.90
6.29
1.04

29.53
3.73
2.00
4.94
2.26
1.22
6.31
7.24
1.64
5.81

29.14
1.03

43.71
2.01

16.41
0.25
5.88
5.46
5.14
3.58
1.56
7.09
1.02
4.51
4.97

21-Au9 -90 13:57:02

R RSD

6 0.26
6 12.39
1 2.20
6 0.11
4 0.63
2 3.41
4 2.73
9 1.03
5 0.19
3 11.33
4 0.71
7 3.62
4 1.14
6 0.41
5 0.32
9 1.32
5 0.00
7 0.39
5 0.15
8 0.31
4 2.2-2
8 0.61
3 5.04
1 1.62
3 5.08
1 4.00
5 8.96
2 5.38
3 0.13
3 0.55
1 0.20
0 0.16
3 1.00
1 23.94
9 4.94
8 1.77
2 0.76
2 0.08
4 5.35
2 11.34
2 0.50
0 0.07
2 0.09

Dilution factor : 11.0000
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ICP Analysis Auqust 21, 1990 Acid Blank

Sample name
Programme

NAME M

Al
Sb
As
R 1
Be

Bi

Cd
Ca
Ce
Cr
Co
Cu
Eli
Fe
La
Pb
Li
M9
Mn
H'3
Mo
Nd
Ni
P
K
Sm
Se
Si
A3
Na
Sr

S
Ta
Ti
Th
Sn
Ti
w
U
V
Zn
Zr

: HNO3
: SST

V INT CONCEN

1.71
0.33
1.03
4.59
0.57
3.47
4.32
2.32
0.51
5.75
1.62
0.86
2.99
4.39
1.32
0.44
0.26
4.35
0.44
0.75
2.38
1.53
9.24
3.10
1.23
3.69
5.55
1.65
3.27
4.49
7.03
3.97
0.70
3.66
3.58
1.67
1.30
3.59
2.65
5.88
3.45
2.26
4.84

0.002
0.040

-0.004
0.001

-0.000
0.005

-0.004
-0.000
0.001
0.034
0.007

-0.000
-0.001
0.001
0.003
0.012
0.143
0.000
0.000

-0.001
(-0.038
-0.001
0.062

-0.001
0.065
0.052
0.046
0.029

-0.001
-0.001
0.017
0.000
0.008
0.001

-0.031
0.018

-0.001
0.001

-0.008
0.069
0.001
0.000
0.002

21-Aug-90 14:01:10

RSD

567.96
34.64

-46.69
60.17

-56.25
286.28
-27.83

-394.73
7.16

22.93
130.44

-305.52
-209.41

90.72
126.20
37.11

0.00
452.08

19.99
-57.60
-4.31

-333.48
93.55

-307.08
23.08
66.14
11.67
46.60

-184.98
-44.61
70.14
20.15
31.22

637.00
-85.70
26.65

-396.85
40.51

-98.06
57.78

288.23
124.43
85.30
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ICP Analysis August 21, 1990 LMCS Check Standard

Sample name
Sample code 1
Sample code 2
Programme

NAME

Al
Sb
As
Ba

te
Di

Cd
Ca
Ce
Cr
Co
Cu
Eu
FE.
L .3
Pb
Li
M 3
Mn
Hg
Mo
Nd
Ni
P
K
Sm
So
S i

Na
S r
S
Ti
T I
Th
Sn
Ti

U
V
Zn
Zr

73C11Z
ssil
DIRECT
SST

MV INT CONCEN

1.79
1.16
1.10

186.18
0.60
3.67

150.00
100.30
238.92

12.26
40.05
28.53
57.91

4.94
47.27

0.47
0.27

111.77
264.00
147.48

2.46
1.66

27.70
84.16
1.32
6.02
5.59
3.28
3.37
4.56

23. 68
324.60

0.89
3.77
3.76
1.75

17.22
3.63
3.49
6.32
3.51

383.91
4.92

0.158
10.100
0.054

10.505
0.001
0.158

10.511
10.018
10.079
9.021

10.150
10.116
10.086
0.025

10.334
0.108
0.243
9.967

10.359
10.043

(-0.029
0.019
9.923
9.926
0.166

10.099
0.136
2.879
0.058
0.009

10.101
10.115
0.240
0.038
0.468
0.368
4.977
0.006
0.265
4.457
0.010

10.114
0.026

21-Aug-90 14:05:27

RSD

5.05
0.43
4.42
0.74

26.25
10.51
0.32
0.6
0.71
0.50
0.51
0.59
0.60
0.47
0.77
2.73
5.09
0.73
0.67
0.61

-G.77
5.71
0.60
0.29
4.16
0.62

20.69
0.08
3.80

22.22
0.50
0.72
3.41
4.09

16.07
3.98
0.83

16.56
1.06
2.12
9.65
0.61
4.67
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ICP Analysis August 21, 1990 LMCS Check Standard

Sample name
Sample code 1
Sample code 2
Programme

NAME

Al
Sb
As
Ba

D-1
Ii

C a
Ca

Cr
Co
Cu
Eu
re
La
Pb
Li
M 9
Mn
H!)
Mo
Nd
Ni
P
K
Sm

Si
A9
Na
Sr
S
Ta
Ti
Th
Sn
Ti
w
U
V
Zn
Zr

78C1 11)
SST2
1DIREC7
SsE

MV INT CONCEN

2.57
0.34
1.29
4.81
0.58

10.45
5.08
2.44
1.05
5.93
1.82
0.91
3.60

114.93
1.45
2.33
0.50
4.41
0.61
0.85
2.52
1.59
9.77
3.26
1.30
3.70
8.15
1.71
3.77

39.49
7.10
4.13
0.73
3.88
4.62
7.68
1.44
3.91
2.74
8.48
4.17
2.87
5.10

2.113
0.237
0.191
0.014
0.000
5.277
0.051
0.006
0.024
0.306
0.060
0.015
0.112
5.006
0.033
4.856
5.358
0.006
0.007
0.006

(-0.023
0.009
0.345
0.019
0.143
0.070
5.287
0.145
0.274
4.759
0.057
0.005
0.042
0.075
2.053

25.415
0.041
0.034
0.023

25.850
0.111
0.017
0.076

21-Aug-90 14:09:36

RSD

0.18
5.08
2.73
4.69

13.48
0.57

24.21
14.80

1. 15
4.46
2.06

11.81
0.62
0.68

15.51
0.53
0.69

12.90
2.80
5.92

-11.82
17.70
7.36

19.94
20.52
28.93
0.19
9.10
2.18
0.63

11.93
2.68

13.35
7.10
1.49
0.56
2.69
1.67

20.43
0.39
1.03
5.61
1.93

146



ICP Analysis August 21, 1990 [MCS Check Standard

Sample rame
Sample code I
Sample code 2
Pro3ramm.

NAME

77C11Y
SST3
DIRECT
ssT

MV INT CONCEN

5.83
0.35

29.97
4.79

103.95
3.76
4.85
2.45
0.73
5.84
1.67
0.94
3.08
4.46
1.43
0.44
0.26
4.49
0.53
0.83

104.48
66.14
9.28
3.96
6.91
3.74
5.63

12.80
19.74

4.99
7.22
4.05

14.65
32.46
10.65

1.71
1.63

104.82
23.96

6.09
28.98

2.79
40.52

10.191
0.350

21.449
0.012

0.221
0.035
0.007
0.010
0.160
0.022
0.027
0.015
0.004
0.028
0.013
0.193
0.013
0.004
0.005

10.311
9.939
0.079
0.105
6.578
0.234
0.209

19.523
_. 968
0.066
0. 129
0.003

17.168
r.Wo 4

19.578
0.218
0.101

10.405
6.846
2.166
3.877
0.014
9.910

21-Aug-90 14:13:52

RSD

0.47
7.96
0. 32
8.85
1.03
1.38
1 .99

19.54
0.42

22.58
16.47
4.64

13.22
20.65
4.62

30.55
6.41

12.37
1.07
9.42
0.50
0.52

61.99
3.54
9.28

34.15
23.83
0.33
0.38
1.67

14.13
13.85
3.0)
0.39
0.84

12.59
4.97
0.42
0.25

12.32
0.85
7.25
0.3:3
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ICP Analysis August 21, 1990 Reagent Blank

Sample name
Sample code
Sample code
Sample code
Programme

NAME M

1
2
3

F503
BLANK
PATCH
DIRECT
SST

V INT CONCEN

2.12
0.33
1.03
5.01
0.58
3.57
5.23
2.40

25.28
5.87
1.69
0.89
3.34
4.47
4.73
0.44
0.26
4.47
6.28
1.20
2.51
1.56
9.41
3.21
1.31
3.80
5.66
1.66
7.69
4.58
8.16
4.30
0.82
3.73
3.65
1.70
1.38
4.93
2.69
5.98
3.52
5.50
4.92

1.008
0.048
0.000
0.025
0.000
0.080
0.062
0.004
1.048
0.217
0.027
0.004
0.064
0.004
0.770
0.019
0.093
0.012
0.230
0.031

(-0.025
0.004
0.148
0.013
0.152
0.517
0.266
0.059
2.407
0.012
0.700
0.011
0.156
0.025
0.171
0.137
0.024
0.139
0.007
1.075
0.012
0.086
0.025

21-Au3-90 14:23:10

RSD

2.09
72.17

1814.36
7.09

99.55
17.74
4.95

19.21
0.12

25.20
6.17

20.99
4.00

29.45
1.14

20.83
48.04
24.98

0.17
0.81

-22.64
34.90
21.79
10.51
7.44

14.24
27.97
13.21
0.28

26.64
3.43
6.64
9.12

19.53
17.19
31.74
12.36
4.92

19.92
33.39
15.09
0.29

22.97
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ICP Analysis August 21, 1990
SamDle of 89-075

Sample name
Sample code
Sample code
Sample code
Programme

NAME M

Al
Sb
As
Ba
Be

Cd
Ca
Ce
Cr
C )
C j
Eu
Fe
I., a~
Pb
Li
M9g
Mn r
HI
Mo
Nd
Ni
P
K
Sm
S
Si
Aq
Na
Sr
S
T a
T1
Th
Sn
Ti

U
U

Z r,
Zr

1
2
3

U552
SAMPLE
100-10
RERUN
SST

V INT CONCEN DILC(

6.30
0.33
1.09
4.85
0.58
5.41
4.52
2.39
2.26
5.93
2.18
0.89
3.11
4.52
7.91
0.44
0.26
4.47
1.77

15.00
2.45
1.60
9.42
3.39
1.44
3.77
5.70
1.72
4.10
4.64

20.34
6.98
0.79
3.77
3.74
1.71
1.37
3.71
2.77
6. 16
3.57
2.93
4.95

11.354
0.084
0.033
0.016
0.000
1.470
0.011
0.004
0.075
0.293
0.156
0.007
0.021
0.006
1.486
0.032
0.186
0.011
0.052
1 . 029

(-0.031
0.010
0.158
0.035
0.307
0.366
0.359
0.158
0.451
0.019
0.076
0.095
0.116
0.040
0.406
0.213
0.020
0.014
0.032
2.810
0.020
0.012
0.032

1146.
8.52
3.35
1.62
0.04

148.4
1.07
0.35
7.50

29.56
15.70
0.73
2.09
0.63

150.0
3.18

18.78
1.15
5.29

103.9
(-3.13

1.04
15.92
3.55

30.98
37.01
36.29
15.94
45.55
1.94

615.6
9.62

11.67
4.04

40.99
21.47

2.04
1.38
3.21

283.8
1.98
1.62
3.24

21-Aug-90 14:27:34

IR RSD

7 0.41
5 29.74
6 21.51
8 1.36
4 46.65
2 1.72
2 5.15
8 17.17
0 0.32
6 0.00
7 2.79
9 18.93
6 4.37
7 3.80
8 0.49
9 12.39
4 11.54
3 1.41
3 0.35
G 0.40
6 -15.10
6 22.43
0 30.04
4 8.54
9 3.13
6 11.59
6 1.48
4 12.44
7 0.37
2 3.56
5 0.37
0 0.36
5 5.86
5 17.47
9 R.65
5 3.03
2 25.94
4 3.75
6 10.55
5 2.55
9 4.25
2 2.72
4 2.00

Dilution factor : 101.000
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ICP Analysis August 21, 1990 Duplicate of 89-075

Sample name : F553
Sample code 1 : DUPSAM
Samplo code 2 : 100-10
Sample code 3 : RERUN
Programme : SST 2 -Au9-90 14:31:48

NAME MV INT CONCEN DI C RSD

6.21
0.33
1.06
4.83
0.58
5.23
4.49
2.39
5.82
5.90
2.17
0.88
3.10
4.50
6.83
0.44
0.26
4.45
3.09

15.09
2.46
1.60
9.38
3.39
1.47
3.76
5.68
1.73
4.11
4.62

19.86
6.90
0.82
3.77
3.72
1.70
1.35
3.70
2.76
6.12
3.56
3.50
4.93

11.142
0.121
0.021
0.015
0.000
1.334
0.008
0.003
0.225
0.256
0.152
0.005
0.019
0.005
1 . 242
0.027
0.200
0.009
0.105
0.981

(-0.030
0.010
0.137
0.035
0.342
0.335
0.310
0.171
0.456
0.016
7.789
0.093
0.154
0.040
0.359
0.176
0.013
0.013
0.029
2.427
0.018
0.033
0.027

1125.3
12.178
2.104
1.472
0.029

134.69
0.858
0.350

22.768
25.820
15.396
0.529
1.923
0.529

125.41
2.758

20.229
0.959

10.557
99.091

(-3.071
1.010

13.B52
3.541

34.500
33.622
31.285
17.238
46.089
1 .626

786.73
9. 366

15.525
3.999

36.236
17.778
1.316
1.280
2.934

245.12
1.79
3.363
2.739

0.28
11.55
10.91
1.37

41.66
0.81
4.98

25.86
0.12
3.83
0.56

8.34
2.23
2.64
0.44
9.38
6.19

10.17
0.15
0.23

-1 . 15
13.44
23.80

8.45
6.04
7.87
3.58
9.73
0.72
5.16
0.15
0.14
6.80
4.55
5.91
6.04

43.55
1 .62

19 .38
2.39
7.39
0.76
6.00

Dilution factor : 101.000
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ICP Analysis August 21, 1990 SamDle of 89-070

V INT CONCEN DILCC

6. 2
0.33
1.06
4.85
0.58
4.42
4.50
2.38
2.59
5.88
2.06
0.88
3.10
4.49

10.32
0.44
0.27
4.43
8.27

13.46
2.43
1.59
9.40
3.39
1.30
3.75
5.66
1.72
3.92
4.61

19.65
7.72
0.77
3.76
3.74
1.70
1.36
3.78
2.78
G.24
3.59
3.22
4.99

12.654
0.100
0.020
0.016
0.000
0.723
0.009
0.003
0.089
0.222
0.123
0.006
0.019
0.005
2.027
0.029
0.236
0.008
0.308
0.869

(-0.033
0.009
0.145
0.035
0.141
0.289
0.280
0.161
0.354
0.016
7.657
0.119
0.100
0.034
0.410
0.170
0.017
0.021
0.034
3.630
0.022
0.026
0.043

1278.
10.14
2.05
1.60
0.03

73.03
0.89
0.27
8.97

22.42
12.45
0.59
1.94
0.51

204.7
2.93

23.84
0.80

31.10
87.78

(-3.30
0.91

14.62
3.53

14.27
29.17
28.23
16.23
35.73
1.58

773.4
11.90
10.06
3.42

41.37
17.20
1.67
2.15
3.44

366.6
2.19
2.61
4.38

Sample name
Sample code
Sample code
Sample code
Programme

NAME M

Dilution factor : 101.000

151

F432
SAMPLE
100-10
RERUN
SST

1
2
3

21-Aug-90 14:35:51

IR RSD

0 0.50
9 6.93
4 0.00
7 3.11
6 55.93
0 0.21
9 2.15
7 33.41
8 0.55
8 7.04
6 2.23
1 7.22
1 5.26
5 1.85
2 0.39
0 5.09
1 10.50
9 7.08
0 0.56
6 0.54
3 -2.41
7 19.64
5 19.14
7 12.03
9 15.97
7 2.98
8 5.99
8 13.62
1 0.32
4 4.28
0 0.35
4 0.30
0 7.02
6 24.01)
2 3.97
9 10.02
4 24.67
6 0.74
3 34.94
7 1.38
a 3.69
3 1.05
4 1.11



ICP Analysis August 21, 1990 Duplicate of 89-070

V INT CONCEN DILCC

7.30
0.34
1.06
4.86
0.58
4.43
4.52
2.39
2.74
5.89
2.06
0.88
3.11
4.50

16.41
0.44
0.27
4.45
8.24

13.16
2.42
1.60
9.37
3.37
1.31
3.75
5.68
1.72
4.01
4.63

20.09
7.81
0.79
3.76
3.75
1.71
1.36
3.81
2.76
6.25
3.60
3.98
4.99

13.845
0.149
0.024
0.017
0.000
0.726
0.011
0.004
0.095
0.247
0.124
0.004
0.021
0.006
3.396
0.030
0.293
0.010
0.307
0.849

(-0.034
0.011
0.130
0.032
0.154
0.302
0.312
0.150
0.404
0.018
7.924
0.121
0.118
0.035
0.430
0.194
0.019
0.024
0.029
3.776
0. 024
0.046
0.044

139B.
15.02
2.45
1.66
0.04

73.33
1.06
0.37
9.62

24. 90
12.53
0.44
2.15
0.56

.342.9
3.01

29.62
0.98

30.98
85.75

(-3.41
1.07

13.11
3.26

15.51
30.48
31.48
15.17
40.80

1.78
800.3
12.27
11.96
3.49

43.42
19.62

1.84
2.41
2.89

381.3
2.42
4.65
4.47

Sample name
Sample code
SAmple code
Sample code
Pro9ramme

NAME M

Dilution factor : 101.000

152

£433
DUPSAM
100-10
RERRUN
SST

1
2
3

21-Au9 -90 14:39:5G

IR RSD

4 0.51
0 16.72
4 35.48
7 5.37
9 4.68
5 0.38
4 20.60
9 18.99
6 0.68
8 13.03
6 1.49
3 34.70
a 10.46
3 10.61
6 0.41
6 14.85
1 14.63
1 19.73
8 0.59
3 0.86
2 -10.63
2 9.65
4 14.62
1 5.15
4 17.61
4 21.04
8 9.71
9 15.38
9 1.07
6 12.21
5 0.67
1 0.40
5 8.24
5 27.34
7 7.61
6 15.22
2 23.77
5 4.41
1 29.47
7 4.59
3 4.12
1 1.10
8 7.12



ICP Analysis August 21, 1990 Acid Blank

Sample riame
Programme

NAME M

: HNO3
: SST

V INT CONCEN

1 .75
0.33
1.06
4.G 9
0.59
3.5G,
4.43
2.39
0.52
5.86
1.63
0.89
3.06
4.49
1.35
0.44
0.26
4.44
0.45
0.77
2.39
1.58
9.40
3.20
1 . 16
3.73
5.67
1.68
3.34
4.60
7.16
4.04
0.68
3.76
3.69
1.70
1 .34
3.68
2.72
6.01
3.55
2.31
4.92

0.084
0.096
0.019
0. 006
0.000
0.071
0.004
0.003
0.001
0.225
0.012
0.006
0.012
0.005
0.011
0.032
0.193
0.009
0.001
0.001

(-0.037
0.007
0.144
0.012

-0.020
0.220
0.286
0.083
0.041
0.013
0.09R
0.003

-0.015
0.035
0.280
0.142
0.011
0.010
0.014
1.319
0.017
0.002
0.025

21-Aug-90 14:44:16

RSD

19.29
61.66
10.40
18.05
59.77
33.20
42.37
17.53
3.36

12.19
15.91
21.48
19.71
10.09
40.61.
24.77
16.97
11.90
11.75
31.75

-11.57
24.36

7.70
9.63

-125.17
7.07

16.32
17.08
15.14
17.70
17.07
14.03

-16.74
18.62
3.57

12.00
16.43
16.17
5.68

16.17
23.68
5.62

16.42

153



ICP Analysis August 21, 1990 LMCS Check Standard

Sample name
Sample code 1
Sample code 2
Programme

NAME

78C11Z
SST1
III RE CT
SST

MV INT CONCEN

1.82
1.17
1.14

186.95
0.61
3.79

150.97
126.66
240.78

12.43
41.06
29 . 25
58.10
5.06

48.32
0.48
0.27

109.70
268.29
150.81

2.50
1.70

28.13
86.74
1.23
6.09
5.71
3.38
3.47
4.68

23.73
326.35

0.85
3.91
3.88
1.78

17.59
3.72
3.61
6.47
3.63

389.93
5.02

0.261
10.189
0.004

10.550
0.002
0.242

10.580
10.371
10.157
10.070
10.415
10.380
10.122
0.031

10.569
0.118
0.250
9.775

10.528
10.271

(-0.026
0.026

10.154
10.241
0.066

10.398
0.395
3.057
0.108
0.025

10.133
10.170
0.200
0.096
0.793
0.503
5.092
0.015
0.302
5.932
0.028

10.274
0.054

21-Aug-90 14:48:29

RSD

1.45
0.42
8.62
0.41
4.37
6.19
0.19
0.31
0.43
0.12
0.41
0.30
0.26
0.89
0.67
3.32

17.14
0.31
0.34
0.49

-6.03
6.54
0.94
0.51

47.19
0.27
3.99
0.75
0.29
1.89
0.21.
0.37

15. 13
2.70
3.185
2.22
0.18
4.38
1.82
0.97
2.27
0.30
4.66

154



ICP Analysis Auqust 21. 1990 LMCS Check Standard

Sample name
Sample code 1
Sample code 2
Programme

NAME

Al
Sb
A S

Sa
Be

Cd
C a
Ce
Cr
Co
Cu
Eli
Fe
L a
Pb
Li

Mr
113
M a
Nd
Ni
P
K
S m
Se
Si
A'3
N a
Sr
S

T1
'lb
Sn
Ti
w
U
V
Zn
Zr

97E3BD
SST2
DIRECT
SST

MV IN CONCEN

2.60
0.34
1.32
4.91
0.60

10.64
5.20
2.48
1.07
6.07
1.6
0.92
3.6?

115.21
1.48
2.33
0.51
4.50
0.62
0.86
2.53
1.63
9.97
3.33
1.30
3.75
8.26
1.75
3.84

39.20
7.24
4.20
0.75
3.9B3
4.72
7.72
1.47
3.98
2.81
8.59
4.25
2.93
5.20

2.189
0.225
0.212
0.019
0.001
5.420
0.059
0.008
0.025
0.505
0.071
0.021
0.125
5.019
0.040
4.858
5.401
0.014
0.007
0.007

(-0.023
0.015
0.452
0.027
0.235
0.310
5.498
0.211
0.314
4.720
0.145
0.008
0.075
0.109
3.126

25.598
0.050
0.042
0.044

26.997
0.123
0.018
0.103

21-Au 3 -90 14:52:47

RSD

0.24
10.71
2.30
1.66

21.53
0.22

23.52
5.60
1 . 11.
0.60
4.50
6.23
1.19
0.36
2.55
0.38
0.69
4.37
3.22
4.16

-11.95
16.60
5.79
10.21
9.06

11.02
0.29
2.09
0.90
0.40
7.01
2.99
9.46
2.04
0.41
0.52

18.40
1.77
4.65
0.39
1 . .15
5.14
1.02

155

LMCS Check Standard



ICP Analysis Auqust 21, 1990 LMCS Check Standard

Sample name
Sample code 1
Sample code 2
Programme

NAME

Al
Sb
As

Be

B
Cd
Ca
Cf.
Cr
Co
Cu
Eu
Fe
L a
Pb
Li
Mg
Mn
H3
Mo
Nd
Ni
P
K
Sm
Sm
Si
Ag
Na
Sr
S

TI
I h
Srn
Ti

U
V
Zn
Zr

77C11Y
SST3
1'IREC7
SST

MV INT CONCEN

5.85
0.36

30.03
4.90

104.57
3.87
4.91
2.50
0.86
5.99
1.71
0.96
3.14
4.57
1.46
0.44
0.26
4.62
0.55
0.o84

107.17
66.20
9.56
4.07

10.17
3.81
5.77

12.84
19.78
5.10
7.40
4.14

16.90
32.61
10.73
1.76
1.68

104.40
24.07

6.24
28.93
2.89

40.48

10.253
0.386

21.568
0.019
4.005
0.308
0.039
0.010
0.016
0.384
0.032
0.033
0.028
0.008
0.036
0.031
0.172
0.026
0.005
0.006

10.584
9.948
0.234
0.118

10.315
0.561
0.501
19.591
8.992
0.082
0.239
0.006

19.932
9.057

19.797
0.424
0.117

10. 361
6.883
3.630
3.870
0.017
9.899

21-Aug-90 14:57:09

RSD

0.37
1.80
0. 38
6.23
0.59

10.05
10.21
9.58
0.16
9.22
8.71
5.01
7.92

10.91
17.55
12.73
7.22
4.99
1.75
7.65
0.26
0.48

17.90
2.03
1.79
7.42
8.84
0.26
0.13
1.87
8.27
7.98
0.21
0.35
0.22

10.18
2.31
0.57
0. 18
6.59
0.55
3.75
0.49
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APPENDIX A
ANALYTICAL ANALYSIS CARDS
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S-le No s-0p4 -or eeTm .ud Pretty

F 537.-5002 SEGMENT-B 12- 1-89 11:30 24

c...re~tioS . ,4en.,d P..a OnA. ct-"s ced. nFWune
PRT-SIZE LI-0Q0-200 NONE WB75L 0

? 109075
P-% n c.A-qm . %01:
PARTICLE SIZE
DISTRIBUTION

6 ~ 1 2-1x><t' - see.. AttCL.16
e~c~x ~ 21 f u

..i7' -67'

/ -2 5'-,7t?
Oite Ttimo coomp..rd L.ab U00

F 537.-5C00 SEGMENT-B 12- 1-89 11:30 18
tttr-M n | e4es e.- I .. At Unctm Cttrtg Code M.rt,.

AFPR/OTR LI-000-200 NONE WB75L 0

sonm . t Coetos.r tO

w4 eW-01 rn:- -
A. JAR ID#21e 2'
B. JAR TARE WT.2-2.
C. JAR TOTAL WT.o42.?
D. C-B- 2.0.2. -

E. EST. VOL./LENGTH/?
F. VISUAL REMARKS , £.oeJ"-

A- et-I NIv -I 3IN

t s P-5 Crs J".H U
7

... Ti-. C.-,"."4 L.b U-. ,

So.rI No. S-mpt. Pon -040 T"- l.-.d Pftoety

F 537.-503 SEGMENT-B 12- 1-89 11130 16
DNt,,.toa, MIed4. r fTAI Unrt. Ctwu. Code ANo,,oA

HOMOGZT LI-000-200 NONE WB75L 0

?o3075

IncA &s4 p. q
AnOI5Ot2 -- - I~tl Q1 A-.ty.1 - 4 A-.tyW -

Hm H.sHsMr r

Nom Tim Copwt.d Lob UrO Vgr

GrW N. s mpl V"m, o'TIme -d Pm-Kv

F 537.-5001 SEGMENT-B 12- 1-89 11:30 18
Det-,-11- -d-lsne T- . u Urol cftre.o . ~ rut
VOA SAMP LI- 200-200 NONE WB75L 0

is..po. s.., C,,.ten, t O

7 08075
R....-.C e.~' . 4.I

DUPLICATE SAMPLE e-,Wr P127?
5, -.. r e% 4- 1.Id/

J-7 5 ~ a (/ 77

AW "t -1 /9),~ 'A Aflotytl -2 AOti u t - ArtMyst 4 I

Hrs Hr . HmI W

Do.. TI-. C t.4d L.b 0n. M.

I-4so-Mt - 1- e

(D

-1

C+

5D
Ln



SeNoe Scmow' PO.It -low iisAe Pro.y

F 557.-5315 SEGMENT-V 12- 1-89 11:33 18

reertn MedS w nt C-ago Cods pit!"o

oH LA-212-103 NONE WB75L 0

Cuo r ID

S Co.,vI.1d08 :907 5

F mc.-51 SGMET- 12- -91:1 1

DFOUND
SAMPLE T MP

na - 1 A.uayd - 2 AnIyot . 3 An.ywt . 4 AneayI - S

T-., 
CO p.l.d 

100 
1 1,

F 538.-511 SEGMENT-C 12- 1-89 11:31 19

pH LA-212-103 NONE W?75L 0

3-t- CC-1-at A10t

Inls A-"ya - 2 A-)yI -. 3 A-"ys - 4 Aneiyl - 3

-T.-e C-mp- td Lae 11- Arg

swriu N.4 'a~ ot IDow J E3 Tkmt- ft"e rim

F 536.-5I5 SEGMENT-A 12- 1-89 11:30 19

Detrmiaton emcL'tadar %sit Urdi Ch.."e Cadft eu
oH LA-212-103 . RECOVERY WB75L 0

swnM. siz Cutm Ic

? /14 87
P.runn Catcua.. a t

LMCS CHECK
cH FOUND
STD ID
SAMPLE T

oimya. - A-4y0-2 A ym .3 A,..yvt - 4 Alyd -s

ov. 
T'- C- Wd '

eai NP -mi'Pl

F I37.-5015 SEGMENT-B 12- 1-89 11130 19

0 -er Iae MewZ11ann RsLt Uit. C4*,g4 Cod. err
oH LA-212-103 NONE WB75L 0

3e.mpi S." Custm_ 10

? C2 q , nsW75

oHo

I A ly - 2 A yt - y - Afty-

Hri HWi Hr Wi

owl C-VWW~ Lr401 MWO

(Nie Tim8 Coipmal ( Ur10 Mg

I-

=3

0

CL

[ )



5"lal No. S,",94 4ml DWGJ Tl-n lwsud priw"t
F 540.-551 d SEGMENT-E 12- 1-89 11.31 19

oH LA-212-103 % RECOVERY WB75L 0 -

?eats a c uinQios oe -is :
I CA

LMCS CHECK a./k
oH FOUND,
5TD ID bso
SAMPLE T 0..

A- ym -I Anys - 2 A,.y -3 Any .4 Aoaiyt -6

_ _ _ _r M

____Tim Cp__e '4'



Ss' 14 1s..pi. P.;rt 0. -ai T ." sd Pr""ay
F 437.-5310 SEGMENT-V 11-30-89 8: 9 IS

D001-i3""r IM. tod/ .nd C - C.

X H20 LA-564-101 W875L 0
S-OWs i. L/ Cu.i-r to

C83070
Arordm C.ar rti. , rorts:

REAGENT BLANK

ag Tr..r C o >r.r~ .

-... 56 . A /- - '2'. o ;-t
5/ 6 y'z- -Z /,? 7

./, 5s57',-1 S, '
ADrV.f -I A-Ia - 2 AItyr - .3 AnSyi. - Ady -

X. H20 ILA564-101 I WB7nL 0

s$rrrI. ss

Hrrr Cerw Hrnt.rR Mrt

DUPLICATE SAMPLE

&-, 24'X 3 o~
F .-24 2 c3/
t,/ 2,,c3 3&
C- - 22, o. 3 3'>-3

I Anal, st - 2 A-ty.A - 3 Anr.yer- 4 Aoatyt -s

/ri-//.:s/r :., -

De in.. Co..retd .Lob U.',t 'g

S3..I '40. Samplr Po" t Dr. Tne I 1 PVir

P 416.-551) SEGMENT-A 11-30-89 8 5 19

C.rm...rao I M.rOodSt.d.r4 Au.A Urrir Chs9rg Cod. SrP ,S5

. H20 LA-564-101 . RECOVERY WB73L 0

Sa . So.z C.Jo.er IC

A-e a , C-aIctlttns Pe-
LMCS CHECK SAMP
LMCS ID //f//

22,Of:- 22-9f7S

# 22, 0 6 s/ 2L05s- 5,1
:22. 0CS Z Ot 22 //

. 1 AnWyt 2 A"..yrr - S A y- 4 Anr yI-I

HS HS -W Has

Dar. T-rr Co..p4..d Lab U q

Ser.Ia No. Srple ft m o". Timne 1s,od Pr ty

F 537.-501 SEGMENT-B 12- 1-89 11130 19

OCrerarmi,.oo MorodStnrrdoro R.P4I U01. Ciorgi Cod. Renn

. H20 LA-564-10i % WB75L 0

S.p;le Sz. Cutwr- ID

083075
swmrns. Clcj,.lonr., SUt

( / 67S -$b'
7 2i, 3z

')2- 65 L tp g
Ar./y: .- I A~ -2 A-.yt .3 -A-.yAt 5

f. Mrs rSrMrO

CateTi-e C.mp Wd Lab UTR

3 - 2..~%-O

-v

CD

:3i



S.-Il If. S.'"l e-et 0." 1 TWMe I-Ad Pr,"wy
F 564.-551f) SEGMENT-E 12- 1-89 11:34 19

De~einaie I wme d."St-"rd P-."i Urfta Ch-wg Codt F tn
X H20 LA-564-101 X RECOVERY WB75L 0

S.rel. $ . Cuto r 10
7 08J076

LMCS CHEC ,SAP .
LMCS 6D C//2

72 2/'722ts 2-~2 77 / 9 o
7- 2/- SCI-6 7 z 5. 3'77'

t,/ ZZ. / -- / L2 27. /:3 7V'
W2- 2z2, 17,5-;D .7- /3 ;f 0

Antyst - I AnaVyt.-2 A-"ye - 3 A .d-4 Anafy" - s

Hrs 11Hro

1TI-, C p"tid Lao LM"

7 -L- -u

(D

(D

(-9

,D

un



)V F 5>37s,w Nosev*i F.n" ' ., nf . 4.-de enre,
F 542.-6000 SEGMENT-G 12- 1-89 11:31 L8

FUSION LA-549-141 G/L W975L 0

GRAMS SAMPLE .i 5
VOLUME ON
COMPLETION ________

YAA

A "- I AyI.2 A...I. - 3 A - 4 A.OyW -

i.o , I ' M
-3.'-10-931

F 436.-300 1 SEGMENT-U 11-30-89 8. a is

FUSION LA-549-141 G/L WB75L 0

J5070?2so n, L

REAGENT BLANK

A, 1I.12 " -4y.I A- -~J -5

Nwl H's pwo1*

DWm T- CoC.'i~4 L~b U IIg

NO S~vlO2 Pofl 01T- 4.Ad NIOIIY

F 543.-6100 SEGMENT-H 12- 1-29 11,31 18

FUSION LA-34A-5
4 1  G/L WB75L

CusoO4 ID

DUPLICATE ANALY
GRAMS SAMPLE .VOLUME ON

COFLET ION

.3 ". M.4I 4

H.. N9: H. ,IS H..

D.11,, T- C2 10. ,Pl.d LAb U'" MY,

L4e~l S02

-IC
-/

C-

0



sort. Se P Date Tim. " .d Pno..y

F 556.-6320 SEGMENT-U 12- 1-89 11:33 18

AT LA-548-1O uCI/L W875L 0

S-.p. siat Cuftnr t.
- OS8JO75

Ttm.e..Ch~ta.!,s. R.a,0s

REAGENT BLANK

A 1 AnJy1- Aatylt -3 An.Wyt 4

041. TimoCom.p td Lob nt Mgt

"4Nc-Mm1 (-10-a)

DiO. I _89 Tw *-d Pfsu'ty

F 543.-6120 SEGMENT-H 12- 1-89 11:31 19

'r It td R unO", Cpgo Cod. A.g.n.

AT LA-548-101 uCI/L WB75L 0
s, Cw e ID a

? /lo /0 -/" 00S075
DUPLICATE SAMPLE

An"y -- Alyt - S A.tyst -4

St- co~pkA WA0

swreal 40. S.Vo 0- ff OV* T-m )--c 1r 7-i7F 545.-6521 SEGMENT-J 12- 1-89 11:31 19
o41t0o l M0Od.'S4.nd4r ,...dI i C4ag Code Aetlno

AT LA-548-101 7. RECOVERY WB75L 0

Se~rro94. S;, 4 ( Cusodo 10

? os 08 )075

LMCS CHE Pf7LMCS ID9

A-y -1 Aj,.t - 2 AnlyJ -3 Aoyt - 4

041. TIme~ Cotpe Lob snit Mv

3 +w No P- -

043 Saoo9' Po,* NWt Tmo Is.u.d 
00

100
1
Y

F 542.-6020 SEGMENT-G 12- 1-89 11:31 19

AT LA-548-1O1 uCI/L W875L 0

0a.1 . C..t.C.00lt 0

oc 1o-0 08!J075

A ayWt- 1 Anlyt - 2 A-1,yW - 3 Anys-4 -



Total Alpha Anlaysis on the Fusion Dissolution

- .

a' 3 .

;-

g 3

g - *

-*.

313 0

k

- 3

K~A~

A-8

(4

N

a-I-

- a

g

- C

Cv -

a a

C 3

a

.0 0- C - ..- r3. 3 0

8



F 541.-6520 SEGMENT-F 12- 1-89 ±1:31 19

AT LA-548-101 . RECOVERY WB75L 0

S.ffvl sit.

? /C) "d I "'kl-?
F e18. calcnef,0 4,a
LMCS CHE E
LMCS 11 .

;)3

ri C pi, Lb Unt Ug

'/-9-9o p-

5-1 No S.." e O. Th ,w .*,-, pf"y
F 544.-6220 SEGMENT-I 12- 1-89 11:31 19

0**-'"**"~ ~~~ Meosed- esu. ' In~.ce. -EA-t l ' IC?4w Code R..o.

AT LA-548-lo X RECOVERY WB75L 0

S.,Pw s

SPIKE SAMP
SPIKE ID
SPIKE VOLUHE

-" I A"Y. -2 A - 3 AO -

V- 9-370 I-L06MM8 1-0A)

1.0



Alpha Calculation by EFS an 04-09-1990 at 19:37:22
Dtt 114 2 -inch tount Alpha 1tf. : .21il
saitl sitre L at Dilutien : 1010

Sount I I

0.6 - 1.0931Ei2 uCi/i. alpha

Mount I 2

------------- - 0.6 - 1.1422E+2 uCi/I alpha
10

ALp9a Calculation by EF8 on C4-09-190 at 21:49:)2
Bit 114 2 -inch lound Alpha f. : .211

le size ! 10 m. Oilutica : I

---- ---- - 0.6 = 8.514(E-03 uCiOL alpha

Kunt I 2

411
--------- -0.6 I.C'U47E-02 4i/t, alpha

10

e-, SYW

C-

V)

c-ri

L'C+0o
=o

0



1** sew" o.nm I N. Tim- %.Iwd 4.,"
F 556.-6325 SEGMENT-U 12- 1-89 11:33 18

-6.mro ior MrIod/sZandand m Lru Ow. CIq AA.,r,,
T LA-548-101 uCI/L WB75L 0

Perart Cs- .rnuo..flt ..%

RE A T BLAN

A-" . -'

S4-CCr2l YI f

sI a .4 w . Iror. 4..0- PrrrIy

F 543.-6125 SEGMENT-H 12- 1-89 11:31 19

0,1.",,n. on jM.Orod?34nd.r jew LunI. ' Cr Coo. A.,re.
TB LA-540-101 uCI/L W875L 0

S..rp. s-C.1 r ID

? /09 - /0 -/o o 8 7
A.-..c., -e.

DUPLICATE SAMPLE \

6 9

AnIy.- 1 Ayft - 2 A,$yA -2 Any 4-

O.'s T ec-ee
0.1-6 T-,'. C- or-,.y~7~9a LOf

s"r. poA lo. Tw. I d

F 543.-6525 SEGMENT-J 12- 1-89 11232 19

TB LA-54a-101 % RECOVERY WB75L 0

s,,p. s.1 14

?1-. -r 083.9075

ss- n. P11.1y
F 542.-6025 SEGMENT-G 112- 1-89 11:31 19

Co.r ,, .'uo M.Irsd.neSd a.. U~A. Cr.,g. Coo. A.O*n
TB LA-548-101 uCI/L WB75L 0

7 /co -/,0 -/ uu?7

An..n - Aroly-.2 Ao.'y I - W AnynI-4 II

0.r. TI,. p. u

n~er.e -S 0-1

.. . --

C--w

0

(0



Total Beta Analysis on the Fusion Dissolution

4..) LA

L.A .4

I I

0 C- -

- C

T - -

Ca (4

I I~4I

* 3-,
* **3 - .4(0
* - C 44'

a -J

* a

:i~.

\

- K'

*3 -

LI

- SC

N

* 0

(Y

A-12

e.
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Ion Chromatograph Analysis on the Water Digestion - Phosphate Analysis
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Ion Chromatograph Analysis on the Water Digestion - Sulfate Analysis

I'3

N n

A-31



JS. w 3..,, P3 Dam ri *w .4F 438.-7371 SEGMENr-w 11-30-89 8 9 18

F LA-- 1 105 PM D7L

7 0

REAGENT BLANK P ERU 

Anlyt - 1A-11y.1 - 2 A-l ym - 3 An~- 4 Aa*1. . N.M

-WTRI SImM co . i.-d unm

548.-7171 SEGMENT-M 12- 1-89 1 t32 19

Z415444 !., !!,dl U~ 05ll.,L)' e . COft Pull.,,.F LA-533-105 PPM WB75L o

g l.-s&. - -- i I

DUPLICATE SAMPLE RERUN

(. wo
To- Hr H- r

. oo dfst.nd.4 Pu..A Unitv C a e c d* P . .w
F LA-533-105 % RECOVERY W75L

10~~C c10.

Re rkC.4c- tion. 9-1ut.:

LM ERERUN

(960

A-lAn"yly -" 2 Ar"flyI - 3 Altyl - 4 A-

N..- W...4

F 547.-7071 SEMENT-L 12- 1-89 11132 19

D - 0 -d Js I d ft .k uLJt* c nrg Cof
F LA-533-105 PPM WB75L 

.c.o..- to

RERUN

.. I-1 I AIy.1 .32 A-"*y. .3 M."yd-4 AtlW

6/0U
MrU/ N. Hr-, N. / Hrs

.45-.1(-1-3

5.4-4a~l CP-lO4~I

F 426--7571 SEGMENT-K

U-)

11-30- 9 8- 7 1



F 429.-7271 SEGMENT-N T1-30-8 h 1 3: a 19

4eemieo - en st.,4.,d PM urf C"-9 CodQ IR"
F LA-533-105 X RECOVERY W975L 0

7 g 5C/O
SPIEr S M Fclte".Reu
SPIKE SD~vyFLE %,t RU
spig __ RERUN

AnyV . A-y - A 2 AAy.1 - .4 A-)

(/0 Kz .
H..Hs r MH.Mr

*' tProusr _ _

S4-801-N1 P -10.13)

F 57q--7571 SE.MENT-O 12- 1-89 11136 19

Desmbat k Mthoo/staccerd Mea nsChrgp Coe Rr
F LA-533-105 . RECOVERY WB75L o

100-1

I W RERUN

Analy.4 - 1 Anf.ysl - Z Aod yW S Analy*t - 4 Any

W-4 Hg..

D. iiscope e

U.)

I



Ion Chromatograph

C.

a-

Analysis on the Water Digestion - Fluoride Analysis

0

I
)

-I

J

It,

VI

A-34

%RO



S.rWI W.. Is-pf Ponm otTm asd Pu*ft
F 558.-7326 SEGMENT-W 12- 1-89 11:33 18

I.,.6Ison 3-d.'d %W.. toCh Cs. cee . .

TOC LA-344-105 G/L W875L 0
S-"p' Sna C t o 1

? 200y . 0819075
REAGENT BLANK

A .- 1 A - .2 Anlyst -3 A -A AnW yt - S

Hl W.o "s Hr. H.

s-Wa W.- S-.,w. k.t I.a TI. _ d P,"r.y
F 548.-7126 SEGMENT-M 12- 1-89 11:32 19

Detern s I -e L"hdStr)r Jrsl jns Chrge cod@ ""L'm
TOC LA-344-105 G/L W975L 1)

s-" s_ C,, 10

U -2d 375
Re-mrk&. Caic&Matofs Rst- ,

DUPLICATE SAMPLE

7, 3

Anayst- 1A,."ys - 2 Ame'yw - 3 A &"st- 4 Ans"ys - 5

)v 2. &Z-2 I

D .W T CO -pld Lb U g

~3 -1 ?,2
I440-t41 o-Z

3.-1 No S.mvro Pnt D7"' '1w Porty

F 546.-752 SEGMENT-K 12- 1-89 11132 19
Doe we .Non U -erd A.e ~sos o,,, Cod, Rew

TOC LA-344-105 X RECOVERY WB75L 0

7 20 O -- t - 200 . U37-
F%-ars, Calcuiltlon%, R*WWts

LMCS CHECK SAMPLE
LMCS ID 70CI/C

A,lywt .1 An.dyst-2 A-"y -3 Acyw- 4 A y4-S

70027 

snlNo. eo on d Thr o- oo
F 547.-7026 SEGMENT-L 112- 1-89 11:32 19

I %044'"ldi ldd R. It Urt. Ch.g. Cod. Ren-r

TOC LA-344-105 G/L WB75L 0

sa~cmo S-s C_10io' 10

? /m +/a.~,S -20 L 0 ()7
flemerts. CLutatonl, R....t.;

-A lyt - 2 A-"Iyst -3 A-n.,"w .4 A.nds - 6

Ti-o C-Vn-"

1-A!1- O
U-)



S*".I N. Sia.m94 Po.-t - aeTm .. wd sP.y SuL N. S.rnp. P~fIn D11 hq -tP1e-F 550.-7526 SEGMENT-O 12- 1-89 11:33 19 F 549.-722 SEGMENT-N 12- 1-89 11:32 19 D
" *t X..tC . Code 01t'lntn h41od'Sndrd A.,I- "1 Code fwc -6

TOC LA-344-105 % RECOVERY WB75L TOC LA-344-105 4 RECOVERY WB75L 0
? 2L L 2m -20ow 08'3075 2 -200u t8t75

LMCS CHECK SAMPLE SPIKE SAMPLE
LMCS 107dJ SPIKE ID70C Uf r-

SPIKE VOLuME:2aj_ /t

3-(S. ie \--. -i

AfllVysJ -
-

A".4 .2 .3 A.-.. 1"W" 4 y - A11 - 2 A - -a1 - -

I~ *-*~ mg ,.~sdS.4~1

CoCA

0(D,

ON=



Total Organic Carbon Analysis on the Water Digestion
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits

October 12, 1990

The following detection limits are derived on ideal matrices.
These values were derived by using either calibration standards or
pure matrix standards. Detection limits on actual single shell
tank samples are likely to be much higher. No information
regarding procedure detection limits is available for procedures
not listed in this report.

Procedure LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit = 0.002 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.
Solids were analyzed directly.

Procedure LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.
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Procedure LA-533-105
Anion Analysis on Dionex Model 4000i

Typical sample dilution was 0.000099g/mL

Fluoride
Detection Limit in solution = 0.09 ppm.

Chloride
Detection Limit in solution = 0.04 ppm.

Nitrate
Detection Limit in solution = 0.24 ppm.

Phosphate
Detection Limit in solution = 0.13 ppm.

Sulfate
Detection Limit in solution = 0.13 ppm.

Procedure LA-622-102
Determination of Carbonate in Solutions by Coulometry

Detection Limit = 5 ppm in solution
Typical sample dilution was 0.01g/mL

Procedure LA-344-105
Total Organic Carbon
Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit = 5.5 ppm in solution
Typical sample dilution was 0.01g/mL
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Procedure LA-505-151
Inductively Coupled Plasma (ICP) Emission Spectrometer Operations
and Analysis

Typical sample dilution for the Fusion Dissolution was
0.00019g/mL.

Typical sample dilution for the Water Digestion was
0.000476g/mL.

Typical sample dilution for the acid Digestion was
0.000476g/mL.

Instrument Detection Limit ppm.

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

0.0745
0.0223
0.0006
0.0083
0.0002
0.0039
0.0158
0.0073
0.0273
0.0001
0.0036
0.2130
0.0308
0.1525
0.0314
0.0483
0.0163
0.0646
0.0144
0.0273
0.0186
0.0141

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

0.1424
0.0026
0.0839
0.0039
0.1359
0.0246
0.0024
0.0141
0.0032
0.0011
0.0049
0.0147
0.2122
0.0631
0.0183
0.0010
0.0273
0.0122
0.0035
1.1405
0.0017
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INTRODUCTION

Westinghouse Hanford Company Analytical Laboratories are supporting the
characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase IA and 1B of the "Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks" (WHC-EP-
0210).

Tank 241-U-110 has a 500,000 gallon capacity. Construction was completed in
1944. The tank received first cycle waste, REDOX high-level waste, coating
waste, and laboratory waste until 1975. Between July 7, 1975 and February 2,
1976, P-10 pumps were installed, and 41,700 gallons of liquid waste were
pumped from the tank. Tank 241-U-110 still contains an estimated 195,000
gallons of waste.

Analytical Laboratories performs all analytical analysis to the specifications
of the "Quality Assurance Project Plan for the Chemical Analysis of Highly
Radioactive Samples in Support of Environmental Activities on the Hanford
Site", WHC-SD-CP-QAPP-002. In accordance with WHC-SD-CP-QAPP-002, the
following laboratory policies are being followed. Spikes are performed on
either the undissolved sample, or the sample after dissolution, as directed by
the chemist. If the spike addition is found to be less than 20% of an analyte
concentration, the spike recovery is not reported due to errors introduced by
the precision of the sample analysis. The concentration of spike additions
will be re-evaluated before the start of phase IC. Two spiking routines are
being used during phase IA and 1B. For the following analyses, Ion
Chromatography, Inductively Coupled Plasma, Mercury Hydride, Total Organic
Carbon, and Carbonate analyses the solid sample is spiked independently from
the sample digestion. Any non-homogeneity of the sample could adversely affect
the spike recoveries. For the radio-isotopic analysis and other analyses not
specified above, the spikes were performed by spiking an aliquot of sample
after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun".
Laboratory travelers are issued using a computerized routine according to a
"sample point". This sample point label (segment-n) on the Laboratory
travelers and on the GEA analysis reports has no relationship to the sampling
activities or the sample identification. All results in this data package
relate only to the sample identified as segment 4 from core 13 taken from tank
241-U-110.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
the samples. The results from the organic analysis will be provided when
available.

All sample results reported here by weight are reported as the "wet weight" of
the sample. Some samples did noticeably lose moisture during the process of
aliquoting and weighing the sample for digestion. In order to minimize errors
due to loss of moisture, the percent moisture was determined at the earliest

6



opportunity. Attemps to dry the sample before analysis resulted in
approximately a ten fold increase in radiation levels. In order to reduce and
control radiation exposure to laboratory personnel, the samples were not dried
before aliquoting and digestion. This may result in some laboratory results
being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis are noted on
the batch report. Any notable observations regarding an analysis are noted on
the batch report for that analysis. Copies of laboratory travelers can be
found in Appendix A.

7



SAMPLING AND CUSTODY DATA
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(1) Shipment Number

(4) Tank (5) Riser

AIN-OF-CUSTODY RECORD FOR CORE SAMPL

(2) Sample Number -a -7

(6) Segment

(3) Supervisor _ __ _

(7) Cask Serial Number 1,g 2

Radiation Survey Data:

Over Top Dose Rate

Side Dose Rate

Bottom Dose Rate

Smearable Contamination

(8) FIELD (20) -LABORATORY

j~ O~t yvp LLi~

(alpha) (alpha)lT- l

RPT 
RP (be'

RT nal Sgnaire)

(9) Shipment Description:

A. Work Package Number

B. Cask Seal Number

C. Sampler Number Used

D. Date and Time Sampler Unseated

E. Expected Liquid Content

F. Expected Solid Content

G. Dose Rate Through Drill String

H. Expected Sample Length

For Future Use

/7
Z2 2

(10) INFORMAT ncde statement of laboratory tests to be performed.*)

*Reference laboratory work req Ifa ilable.

Comments:

(I I) POINT OF ORIGIN (12)SNE AME (13) DATE AND TIME E (14A) DESTINATION (16) RECIPIENT NAME J (17) DAT AND TIME

I/4 RELEASED 
RECEIVED

SE ER SIGNATURE .S _ 5 1 RECIPIr T SIGNATU E

(15) Seal Intact Upon Release? (18) Sea Intact Upon Receipt? (!9) Seal Data Consistent with is Record?

Yes U.No Yes .No .hipment No. Sample No.

YssNo Nes o NoV~~~eS~. .l t4 . ]N
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Single Shell Tank Waste Characterization
Summary of Core Sample

TANK ID: 241-U-110

RISER ID: 2

CORE ID: #13

SEGMENT

Lab Serial No. F0489

1 Customer ID No. 89-073

Last Segment? NO

Lab Serial No. F0513

2 Customer ID No. 89-074

Last Segment? NO

Lab Serial No. F0537

3 Customer ID No. 89-075

Last Segment? NO

Lab Serial No. F-0561

4 Customer ID No. 89-076

Last Segment? YES

Lab Serial No.

5 Customer ID No.

Last Segment?

Lab Serial No.

6 Customer ID No.

Last Segment?

7

Lab Serial No.

Customer ID No.

Last Segment?

SEGMENT

Lab Serial No.

8 Customer ID No.

Last Segment?

Lab Serial No.

9 Customer ID No.

Last Segment?

Lab Serial No.

10 Customer ID No.

Last Segment?

Lab Serial No.

11 Customer ID No.

Last Segment?

Lab Serial No.

12 Customer ID No.

Last Segment?

Lab Serial No.

13 Customer ID No.

Last Segment?

Lab Serial No.

14 Customer ID No.

Last Segment?

ST-i1 Rev. C 9//90 Inteaim

10

DATE SAMPLING INITIATED: 11-30-89

DATE SAMPLING COMPLETED: 11-30-89
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SUMMARY DATA REPORT
Results are reported as wet sample weight.

241-U-110
13
4

Customer Id.: 89-076

Untreated Sample Results
Sample

pH

Percent Water

Fusion Analysis

Fusion Digestion

Total Alpha
Total Beta

GEA
Cs-137

Uranium

Water Digestion

Water Digestion

Ion Chromatogragh
Fluoride
Chloride
Nitrate

Phoshate
Sulfate

Total Organic Carbon

12.52

44.68%

Resul ts
Sample

2.74 g/L

6.28E-01 uci/g
6.82E+02 uci/g

2.60E+01 uci/g

3.90E+03 ug/g

Resul ts
Sample

9.21 g/L

1.63E+03 ug/g
2.46E+03 ug/g
9.02E+04 ug/g
1.08E+04 ug/g
5.49E+03 ug/g

8.96E+02 ug/g

Duplicate

12.81

46.78%

Duplicate
2.03 g/L

<6.85E-01 uci/g
1.13E+03 uci/g

2.54E+01 uci/g

3.57E+03 ug/g

Duplicate
10.16 g/L

4.30E+03 ug/g
2.31E+03 ug/g
7.68E+04 ug/g
8.57E+03 ug/g
4.75E+03 ug/g

7.58E+02 ug/g

Acid Digestion Results

Sample

Aluminum
Antimony
Bari um

Beryllium
Bismiuth
Boron

Cadmium
Calcium
Cerium
Cobalt

Copper
Europium
Iron
Lanthanum
Lead
Li thium
Magnes ium

Manganese
Mercury
Molybdenum
Nickel
Potassium
Samarium
Selenium
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

52577 ug/g
LT
LT

LT
18525 ug/g

LT

LT
388 ug/g

LT
LT

LT
LT

27355 ug/g
LT

264 ug/g
LT

133 ug/g

3769 ug/g
460 ug/g

LT
LT
LT
LT
LT
LT

93097 ug/g
353 ug/g
1133 ug/g
LT
LT
LT
LT
LT
LT
LT

189 ug/g
LT

Duplicate

41871 ug/g
LT
28 ug/g

2 ug/g
15441 ug/g

69 ug/g

LT
365 ug/g

LT
LT
61 ug/g
LT

27174 ug/g
7 ug/g

593 ug/g
LT
142 ug/g

3699 ug/g
361 ug/g

LT
139 ug/g

LT
LT
630 ug/g
LT

85924 ug/g
325 ug/g

1090 ug/g
LT

709 ug/g
LT
LT
LT

4102 ug/g
LT

194 ug/g
101 ug/g

LT: Less Than Instrument Detection Limit.

12
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Single Shell Tank
Extrusion of Segment -- Physical Tests

LAB SEGMENT SERIAL #: F0561 CUSTOMER ID:

ANALYST: Don Herting DATE EXTRUDED:

DR

89-076

October 25, 1990

n
AINABLE LIQUID Liquid Submitted for Segment Analysis? -- N

GROSS <10ml TARE NET

SERIAL DATE/TIME ESTIMATED

SPECIFIC CALCULATED

APPEARANCE OF LIQUID: Observed liquid was clear.

DIMENSIONS OF SEGMENT

CompLeted Segment Obtained? No LENGTH: 8.0 in. CALCULATED VOLUME:

REMARKS None

APPEARANCE OF SOLIDS: The solid sample was slightly soft. Most of the

solids were dark brown. The top 1" was chocolate brown. Some hard

"chunks" noted in the solids.

PENETROMETER

HOMOGENIZATION

N/A Lbs/sq in REMARKS: None

PROCEDURE: T038A-00712 REVISION: F QUANTITY OF MATERIAL: 150.69 GRAMS

DATE HOMOGENIZED: 02-15-90 TIME HOMOGENIZED: 5.0 MINUTES

OPERATOR: Fran. Steen

LABORATORY NOTEBOOK REFERENCE WHC-N-313-4 29

Notebook No.

SST-3 Rev. D 9/7/90 Interim

14

6.28 in3

Page No.



Single Shell Tank
Segment -- Subsamples

LAB SEGMENT SERIAL #: F0561 CUSTOMER ID: 89-076

VOLATILE ORGANIC ANALYSIS

VOA SAMPLE LAB SERIAL #: 89-076-275 DATE SAMPLED: 01-25-90

Sample shipped to PNL

PARTICLE SIZE DISTRIBUTION ANALYSIS

PARTICLE SIZE SAMPLE LAB SERIAL #: F0561 DATE SAMPLED: 01-25-90

Homogenized Solids

UNDIGESTED SOLIDS ANALYSIS

LABORATORY SERIAL NUMBER FOR SAMPLE: F0561 DATE SAMPLED: 02-15-90

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0562

FUSION ANALYSIS OF SOLIDS

LABORATORY SERIAL NUMBER OF SAMPLE: F0566 DATE SAMPLED: 02-15-90

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0567

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: F0568

ACID DIGESTION ANALYSIS OF SOLIDS

LABORATORY SERIAL NUMBER OF SAMPLE: F0576 DATE SAMPLED: 02-15-90

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0577

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: F0578

WATER DIGESTION ANALYSIS OF SOLIDS

LABORATORY SERIAL NUMBER OF SAMPLE: F0571 DATE SAMPLED: 02-15-90

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0572

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: F0573

Laboratory Notebook Reference WHC-N-313-4 34

Notebook No. Page No.

SST-5 Rev. D 9/7/90 Interim
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TANK 241-U-110, CORE 13, SEGMENT 4I I



SAMPLE NAME :: SSTB0276,F0561 GLYSDK:
FILE NAME : F0561.002

DATE : 22/02/1990 !ACQ.. RANGE 0..5-150 1COUNTS :34
TJME : 0 ::39 1ACID. NODE SAMPLE !S.N.F. a0.8,9
CONFIG. : 1 (0.7 s1) MCD. TIME 138 SEC 1 .D.U. a35(0''
CELL TYPE :MAGNETIC (3) SAMPLE SIZE : (_A)'1( 'H1 C-N*ENTR : 4.m I
SAMPLE TYPE :REGULAR 1RED. CONF. ::95.004() SOLIDS A ?.UE op

Nkumiber, Length
Number, Area
Numiber", Vo lumc--
Length, Ariva -
Length, Volumc- .
Area, Vol.me
Voltume, Moment

1 05 ym
2..14 lit
5.02 m
3..64 pm

10..07 m
27.825 m

72.90 m

MEDIAN Diame)ter

0.8R5 Pill
6.084 pill

82.05 pill

1.72 pm

9.39 pil
11.10 pil
25.42 Fim
so4.1 la pmt

.. . ........ ....................................... ... ...... ......... .... .............. ..... ........................ .......... .................. ....... ......... .......................... .......

1 9

....... .......... ............ .. ..... ........................... ..... ................... ..... ........................... .......... ................................ ........ .................. ............................................. ........ ...... ......... ............ ..... ..... ... .... _ ..........

MEAN Diameter-

M 0DE[

Nkumber
Area
VoItUwle

C . ) pill
0:9.09 pill
OV:.3 pill 98.8W,

aual) . 4-( "Orcje"' ;n SA".11c, -

17
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SAMPLE NAMEa SST EB>00276,F0561, GLY.,SBK-:
FILE NAME :F05b1..002

fDATE4--q. 22/02/1990 1AGO.. FANGE : 05-150
TIME a09:39 :ACO.. MODE aSAMPLE
CONFIG.. : 1 VO..7 91) ACGO., TIME 1 LA SEC
CELL TYPE : MAGNETIC (9) SAMPLE SIZE : '
SAMPLE TYF'E : REGULAR -RED. CONKF. 95.00%()
- - -If- - - - - - - - - - - - - - - -:-- - - - - - - - - - - '- - - - - --L

PROBABILITY VOLUME DENSITY GRAPH

Name: SSTB000276,F0561,GLY,SBX
3.OE-04 cc/ml(108.0z) lean(nv): 5.03pm

Mode at 86.25 pm S.D.(nv): 4.15pm
(( SCALE RANGE (pm): ADJUSTED >>

16. Oz

14. 8
12. Ox

6. 8Z

4. Oz

0 15 30 45 60 7S

Median :
Mean(vm):
S. D. (vm):
Conf(vm):

1COUNTS 2D v4"?
1S..N.F.. 0..09

SOLIDS A..WE02

82. 05pm
72. 90pm
34. 16pm
98.86 x

90 105 120 135 150
Size (in microns)

Linear Scale

18



~(~;'1i:~t.I::: I'r'r lEE PE ..... ..~ ..KC .. [...F ....(( % Y ) I:-

CAME NME B1 F8T, 1L , 0ei6 1 8Y 2k,

C3Ni G..-::41 (l. .'7)51) ACO.. TIME : 1 SEC....U,. .. '. ....

S.D.(nv): 4.I5pmn S.D.(vm): 34.l6pm
(( SCALE RANGE (ym): ADJUSTED ) Canf(vn): 98.86 z

100

80.Oz1' /

.o .... ... ... /... .. .. ..........

38.8z-

10.07--

70.07i-t---------------------

0 iS 30 45 60 7S 90 105 120 135 ISO

Size (in microns)
Linear Scale
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... ~ ~ ~ i . .. . ........ ..... ...... ... . ... .. ... .. ....... ..... .. . i .i ........ ......... .. ................. . ....... ........ .......

g , f:4 . ..... .'H .I1 t I uH :..

SAMPLE~ NAME : SSTQEa00276,F 561 GLYS01K:
FILE NAME : F0561.00HT

DATE a22/02/1990 1ACD. RANGE :05-60 1COUNTS a26401
TIME z 09:44 1 AC .. MODE : SAMPLE : S.N.F. % 0..I?
CONFIG. : 1 (0.7 S1) AC . TIME a 137 SEC 1S.D.U. 34
CELL TYPE : MAGNETIC (3) SAMPLE SIZE 2 C.NC:E : . .11 ll.
SAMPLE TYPE : RE.LAR RED. CONF. a 95.0:%( 1 SOLIDS : Iv-0 *,.

Number , Lenagth
Number , Area
Number, Volume
Length, Area
Lenigth, Volume
Area, Volume?
Volume, Moment

1.09 pm 1r
1.'76 nm
3.47 Pif
2.04 P m
6.19 yt,

13.52 fm
32.12 plm

1.38 Pm

5.1 jJm

6.4% pm
16.20 p
17.44 V

MODE

Number
A3 r ...k
V1 u

0.76 p-it,
5.48 wft

3 7. 11 p Iv

0.55 p m
4.96 w j

49.19 P- J.

CONFIDENCE

99.94,
675-
9:7.50/.

20
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MEAN Diameter S. D.
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CON1FI-I 11 H0. F1 .C. TIM 1-7 (.E) (..) 4 I
T'(* 1i .' Cm*

C .PL TYPE L RET . c INF. (') I LILILT8 V1F I1' ,'

PROBABILITY NUMBER DENSITY GRAPH
Hame: SST, B088276, FO561, CLY, SBX Local

.8E+06 t/ml( 99.8y) Local
Mode at 8.70 pm Local

(( SCALE RANGE (pm): 8 - 18 Local

31.s/

28.07-

24.57

21.071

17. 5 /

14.07-J

10. S7-

7. 07

3. sy

0. 8

8 1 2 3 4 6 7

Median 8.76pm

S.F.(ul): 0.98pm
CouC(nl):18.10 z

8 9 18

Size (in microns)
Linear Scale
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G MLEl Ir AME : Y(T f i F. I ..
FP IRL E 1\1ME ITI E6 . J

UAT :" ,2 w / 5 I"N ..-- WL.S

CNFG :\ 17 1'. C1-')TM 17SE .. U

SA P E T PE Iw:: . EGL) %EO CtF .:: .,,: -/ID

PROBABILITY NUMBER DISTRIBUTION GRAPH
NaM e: 'IT,BOO276,F0r1,GLY,SDYI Local Mediai : 0.76pm
5.E+06 i/n( 99.8) Local feaui(2n1) 1.Mvm

Local S.D.(0l): B.98pm
(( SCALE RANGE (pm): 0 - 10 Locdl Cof(nil):100.00 z

1oo/

80. o/

70.0x-

60.0Z

4.0
,0. OZ

20.Oz

0 .0 y I- - - -- - -- -- - -- - -- -- -------
S 1 2 3 4 5 6 7 a 9 to
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UNDIGESTED SAMPLE ANALYSIS
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Single Shell Tank Project

Tank: 241-U-110
Core: 13
Segment: 4
Customer ID: 89-076

Laboratory ID:
pH

Laboratory ID:
%Water

Check
Standard

F0560
100.10%

F0416
98.30%

Untreated Sample Results

Blank

F0581
7.75

F0437
6.2

Sample

F0561
12.52

F0561
44.68%mg

K)

Sample
Duplicate

F0562
12.81

F0562
46.78%

Check
Standard

F0564
100.40%

F0564
96.95%



Analytical Batch

LAB SEGMENT SERIAL #:F0561

INSTRUMENT AL10653
PROCEDURE/REV LA-212-103/A-1
TECHNOLOGIST M. Franz
DATE March 09, 1990

TEMPERATURE 24.0 C
STARTING TIME 1530
ENDING TIME 1930
CHEMIST R. E. Brandt

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0560

2 Reagent Blank F0581

3 Sample 89-076 F0561

4 Duplicate Sample 89-076 F0562

5 Final LMCS Check Std. F0564

6

7

8

9

10

11

CUSTOMER ID:89-076

pH Analysis of the Solid Sample

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STO.

LMCS Check Standard 72C11-8/1.0 mL 1.0 mL

SST-102 Rev. F 9/7/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0561

INSTRUMENT N/A
PROCEDURE/REV LA-564-101/D-1
TECHNOLOGIST R. D. Hal e
DATE March 05, 1990
TEMPERATURE 120 C

STARTING TIME 1400 03-01-90
ENDING TIME 1430 03-02-90
CHEMIST R. E. Brandt

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0416

2 Reagent Blank F0437

3 Sample 89-076 F0561

4 Duplicate Sample 89-076 F0562

5 Final LMCS Check Std. F0564

6

7

8

9

10

11

CUSTOMER ID:89-076

% Water in Sample

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIOUOT VOL. & ALQT . VOL. OF STD.

LMCS Check Standard -1C11AH/1.0 mL 1.0 mL

SST-102 Rev. F 9/7/90 Interim
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KOH FUSION ANALYSIS
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Single Shell Tank Project

Tank:
Core:
Segment:
Customer ID:

Fusion Analysis
Laboratory Results of Solids

Units Are Sample Wet Weight

241-U-110
13

4

89-076

Check
Standard

Laboratory ID:
Fusion Digestion

Laboratory ID:
Total Alpha
Total Beta

Laboratory ID:
GEA Cs-137

Laboratory ID:

Uranium

F0565
99.70%
104.70%

Blank

F0436
Complete

F0580
<1.11E-04
<7.37E-04

F0421 F0436
98.30% <4.81E-04

F0565
90.60%

F0580
<1.22E+02

uci/L
uci/L

uci/L

ug/L

Sample

F0566
2.74

F0566
6.28E-01
6.82E+02

F0566
2.60E+01

F0566
3.90E+03

Sample
Duplicate

g/L

uci/g
uci/g

F0567
2.03

F0567
<6. 85E-01
1.13E+03

F0567
uci/g 2.54E+01

F0567

ug/g 3.57E+03

Spike of
Sample

g/L

uci/g
uci/g

uci/g

ug/g

F0568
101.40%

*

Check
Standard

F0569
100.80%
103.70%

F0568 F0569
93.50% 97.30%

F0568
99.70%

F0569
90.60%

* Spike Too Low To Calculate.

fl)



Single Shell Tank Project

Results of the Laboratory DIgestions

Tank:
Core:
Segment:
Customer ID:

241-U-110
13
4
89-076

Check
Standard

Laboratory ID:

Fusion Digestion

Laboratory Id:

Total Alpha

Total Beta

Laboratory ID:

GEA Cs-137

Laboratory ID:

Uranium

F0565
99.70%
104.70%

F0421

98.30%

F0565

90.60%

Blank

F0436
Complete

F0580

<1. 11E-04
<7.37E-04

uci/L
uci/L

F0436

<4.81E-04 uci/L

F0580
<1.22E+02 ug/L

Sample

F0566
2.74

F0566
1.72

1 .87E+03

Sample
Duplicate

g/L

uci/L
uci/L

F0566

7.12E+01 uci/L

F0566

1.07E-02 g/L

F0567
2.03

F0567
<1.39

2. 30 E+03

F0567

5.16E+01

F0567
7.25E-03

Spike of Check
Sample Standard

g/L

uci/L
uci/L

F0568
101.40%

*

F0568

uci/L 93.50%

F0568

g/L 99.70%

F0569

100.80%
103.70%

F0569

97.30%

F0569
90.60%

*Spike Too Low To Calculate

Fusion Analysis



Analytical Batch

LAB SEGMENT SERIAL #:F0561

INSTRUMENT N/A
PROCEDURE/REV LA-549-141/A-1
TECHNOLOGIST R. D. Hale
DATE March 10, 1990

TEMPERATURE 450 C
STARTING TIME 0800

ENDING TIME 1200
CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Reagent Blank F0436

2 Sample 89-070 F0422

3 Duplicate Sample 89-070 F0423

4 Sample 89-071 F0446

5 Duplicate Sample 89-071 F0447

6 Sample 89-072 F0470

7 Duplicate Sample 89-072 F0471

8 Sample 89-075 F0542

9 Duplicate Sample 89-075 F0543

10 Sample 89-076 F0566

11 Duplicate Sample 89-076 F0567

CUSTOMER ID:89-076

Fusion Dissolution

DESCRIPTION LAB ID

12 Sample 89-077 F1095

13 Duplicate Sample 89-077 F1096

14 Sample 89-078 F1119

15 Duplicate Sample 89-078 F1120

16 Sample 89-079 F1143

17 Duplicate Sample 89-079 F1144

18 Sample 89-080 F1167

19 Duplicate Sample 89-080 F1168

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD .

N/A

SST-102 Rev. F 9/7/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0561

INSTRUMENT WA57276
PROCEDURE/REV LA-508-101/C-1
TECHNOLOGIST M. Franz
DATE April 10, 1990

TEMPERATURE N/A
STARTING TIME 0800
ENDING TIME 0930
CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0565

2 Reagent Blank F0580

3 Sample 89-076 F0566

4 Duplicate Sample 89-076 F0567

5 Spike 89-076 F0568

6 Final LMCS Check Std. F0569

7

8

9

10

11

CUSTOMER ID:89-076

Total Alpha and Total Beta

Fusion Dissolution Analysis

Detector 14, WA57276

Samples were prepared in batch,
but counted randomly.

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT. VOL. OF STD.

LMCS Check Standard 143B44/10 mL N/A

Spike 143B44/10 mL F0566/1.0 uL N/A

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: AM24 1

PROCEDURE: LQ-508-002 REVISION: A-0
INSTRUMENT: Detector #14 PROPERTY NUMBER: WA45709

TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801
DATE: November 28,1988

CALIBRATION STANDARD ID: 36B40A8; 36B40B7; 36B40C7; 36B40A3; 36B40B3; 36B40C3;
36B40A6;36B40B6; 36B40C5

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Efficiency
SSI-103 Rev. (Draft) 9/15/90 Short Interim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 14

RADIONUCLIDE: Am-241 TIME ZERO DATE (HD): 15897

HALF LIFE: 154497 DATE COUNTED (HD): 16135
COUNT TIME: 5
CPM BKG: 0.5

CALIBRATED BY: RA JONES HD 0 = 09/25/44
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STANDARD
ID

36B40A8
36B40B7
36B40C7

36B40A3
36B40B3
36B40C3

36B4OA6
36B40B6
36B40C5

STANDARD
ID

36B40A8
36B40B7
36B40C7

SIZE

1
1
1

2
2
2

5
5
5

DATE

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

SIZE STD
VALUE

1"
1"
1"

AVERAGE, 1" =

STANDARD
ID

36B40A3
36B40B3
36B40C3

2"
2"
2"

AVERAGE, 2" =

60570
109900
159700

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

1115
1128
1142

1155
1207
1221

1234
1246
1300

AVE
CPM

16775
29494
42329

0.2704 +/- @95%

STD
VALUE

61800
110700
161400

83719
147778
212324

67029
116432
167025

64835
132366
176904

83889
147414
211727

66485
117580
166472

64744
127335
172226

83820
147378
211106

66532
116643
166682

63542
127267
170187

DECAY DECAY CORR
CORR CPM

1.00
1.00
1.00

0.0121

16793
29525
42375

4.46 %

AVE DECAY DECAY CORR
CPM CORR CPM

13309
23358
33317

0.2111 +/- @95%

1.00
1.00
1.00

0.0088

13323
23383
33352

4.15 %

84087
147313
211442

66137
116507
166167

64860
127511
173840

EFFICIENCY

0.2773
0.2687
0.2653

ON 11/28/88

EFFICIENCY

0.2156
0.2112
0.2066

ON 11/28/88

STANDARD
ID

36B40A6
36B40B6
36B40C5

5 '
5"
5"

AVERAGE, 5" =

STD
VALUE

59470
109800
160100

AVE
CPM

12899
25723
34657

0.2228 +/- @95%

DECAY DECAY CORR
CORR CPM

1.00
1.00
1.00

0.0199

12912
25751
34694

8.95 %

EFFICIENCY

0.2171
0.2345
0.2167

ON 11/28/88

NEW EFFS FOR DET 14 Am-241 III = 0.2704 2"- = 0.2111

5" = 0.2228--------------------------------------------------------------------
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Single Shell Tank
Calibration Record

ANALYTE: CO60

PROCEDURE: LQ-508-002 REVISION: A-0
INSTRUMENT: Detector #14 PROPERTY NUMBER: WA57276
TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801
DATE: November 28, 1988

CALIBRATION STANDARD ID: 32B40A8; 32B40B7; 32B40C7; 32B40A4; 32B40B3; 32B40C4;
32B40A5; 32B40B6; 32B40C5

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Efficiency
bbT-103 Rev. (Draft) 9/15O/9 Shou t Interim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 14

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:
CPM BKG:
CPM 1" BKG:

Co-60
1925

5
19
19

2" 5" STD
1" STD

CALIBRATED BY: RA JONES

TIME ZERO DATE (HD):
TIME ZERO DATE (HD):
DATE COUNTED (HD :
DATE COUNTED I" HD)

15883
15883
16135
16135

HD 0 = 09/25/44
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STANDARD
ID

32B40A8
32B40B7
32B40C7

32B40A4
32B40B3
32B40C4

32B40A5
32B40B6
32B4OC5

STANDARD
ID

32B40A8
32B40B7
32B40C7

SIZE

1
1
1

2
2
2

5
5
5

DATE

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

SIZE

1"
1"
1"

AVERAGE, 1" =

STD
VALUE

69550
134700
201000

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

1313
1325
1338

1349
1527
1540

1551
1603
1616

AVE
CPM

18829
35822
51882

0.2901 +/- @95%

94851
180320
260104

90411
170657
244082

83403
160402
237343

93909
178550
258654

89596
169556
244246

82448
163149
232578

94136
178878
259795

89705
169500
243016

82728
162823
231827

DECAY DECAY CORR
CORR CPM

1.09
1.09
1.09

0.0137

20618
39224
56810

4.71 %

94073
179065
259469

90717
170301
249016

84312
159622
23179

EFFICIENCY

0.2964
0.2912
0.2826

ON 11/28/88

STANDARD
ID

32B40A4
32B40B3
32B40C4

2"
2"
2"

AVERAGE, 2" =

STANDARD
ID

32B40A5
32B40B6
32B40C5

5 1
5"
5"

AVERAGE, 5" =

NEW EFFS FOR DET

STD
VALUE

70480
135100
202400

AVE
CPM

18002
33982
48999

0.2734 +/- @95%

STD
VALUE

70160
135700
201900

AVE
CPM

16626
32281
46658

0.2577 +/- @95%

14 Co-60

DECAY DECAY CORR
CORR CPM

1.09
1.09
1.09

0.0147

19712
37209
53653

5.38 %

DECAY DECAY CORR
CORR CPM

1.09
1.09
1.09

0.0079

18205
35347
51090

3.07 %

EFFICIENCY

0.2797
0.2754
0.2651

ON 11/28/88

EFFICIENCY

0.2595
0.2605
0.2530

ON 11/28/88

1"l = 0.2901 2"1 = 0.2734

5" = 0.2577
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Analytical Batch

LAB SEGMENT SERIAL #:F0561

INSTRUMENT 401934
PROCEDURE/REV LA-548-121/C-2

TECHNOLOGIST R. D. Hale
DATE March 14, 1990

TEMPERATURE 23 C
STARTING TIME 0900
ENDING TIME 1000

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0421

2 Reagent Blank F0436

3 Sample 89-070 F0422

4 Duplicate Sample 89-070 F0423

5 Sample 89-071 F0446

6 Duplicate Sample 89-071 F0447

7 Sample 89-072 F0470

8 Duplicate Sample 89-072 F0471

9 Sample 89-071 F0442

10 Duplicate Sample 89-071 F0443

11 Sample 89-076 F0566

CUSTOMER ID:89-076

GEA Analysis

Fusion Dissolution

Counted on GEA Detector #1

Samples are prepared in batch,
but counted randomly.

DESCRIPTION LAB ID

12 Duplicate sample 89-076 F0567

13 Spike 89-C76 F0568

14 Final LMCS Check Std. F0569

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

LMCS Check Standard 122B44/500 uL 22 mL

Spike 122844/500 uL F0447/50 uL 22 mL

SST-102 Rev. F 9/7/90 Interim
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(inV She Tank
Ole rtion cord

ANALYTE: Isotope, Mixed Gamma

PROCEDURE: LQ-508-003 REVISION: A-0
INSTRUMENT: GEA Detector #1 PROPERTY NUMBER: 401934
TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413
DATE: February 14, 1989

CALIBRATION STANDARD ID: 56B40 D1
ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

COMMENTS:

SST-103 Rev. (Draft) 9/4/90 Interim
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DETECTOR:
GEOmETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.661
513.99
661.65

898.021
1173.237
1332.501
1836.129

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

LOG(EFF) n

LOG(EFF) a
+

+

+

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65
898.021

1173.237
1332.501
1836.129

1
42
22 ML LIQUID, POS 2

14-Feb-89
J. L. ANDERSON/M. R. DOWELL
56840 Dl

EFFICIENCY (CDUNTS/GAMMA)

5.721347E-03
1.512568E-02
2.041958E-02
1.856472E-02

1.042777E-02
7.856059E-03
6.838966E-03
5.300244E-03
4.218416E-03
3.785537E-03
2.931033E-03

-5.343694E+01
2.034704E+01 *LOG(ENERGY)

-2.088264E+00 *LOG(ENERGY)'2

8.372735E+00
-7.762489E+00 *LOG(ENERGY)
2.017698E+00 *LOG(ENERGY)'2
-2.447560E-01 *LDG(ENERGY)*3
1.067120E-02 *LOG(ENERGY)'4

PROCEDURE LO-508-003

1
43
22 ML LIQUID, POS 3

16-Feb-89
J. L. ANDERSON/M. R. DOWELL
56840 D1

EFFICIENCY (COUNTS/GAMMA)

1.397695E-03
3.641448E-03
5.035820E-03
4.620516E-03

2.619018E-03
1.890740E-03
1.782478E-02
1.392563E-03
1.117189E-03
1.007670E-03
7.782502E-04

EQUATION 0-165 KEV
LOG(EFF) a -5.354869E+01
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+ 1.975356E+01 *LOG(ENERGY)

-2.020858E+00 *LOG(ENERGY)*2

EQUATION 165-1836 KEV
LOG(EFF) u 4.001880E+01

S -2.85755SE01 *LOG(ENERGY)
+ 6.748440E+O *LOG(ENERGY)'2
+ 7.173093E-01 *LOG(EWERGY)*3
+ 2.8217LIU-02 *LOG(ENEkGY)*4

GEA CALIBRATION RECORD PROCEDURE LO-508-003
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* * * * * * * * * * * * * * ** * ** ** * * * *** * * * ** * * * *

* *

G A M M A S P E C T R U M A N A L Y S I S *

*

*********** ************ ******* ******

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 27-AUG-90

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

13:08:43

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1070
ANALYZED BY: VR

SAMPLE DESCRIPTION: F421 SEG F
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOQO

/ CONVERSION FACTOR: 5.OOOOE-01

COLLECT STARTED ON 14-MAR-90 AT 11:00:58

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3005. SECONDS
0.17 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1C 1127.46 563.20 1.34

2C 1139.52 569.23 1.34

1210.35
1219.45

604.63 1.41
609.18 1.41

1324.22 661.55
661.82

1592.53 795.69
1604.74 801.80
2347.09 1173.10
2665.49 1332.42
2731.21 1365.31
2921.74 1460.68

1461.77

1.47

1.55
1.55
1.74
1.97
2.48
2.12

417.

456.

394.
323.

366.

258.
227.
186.
37.
13.
11.

456. 13.9 CS-134,
EU-152

822. 12.2 CS-134,
BI-207

5339. 3.3 CS-134
79. 30.4 BI-214,

RU-103
9209. 2.1 CS-137

35.
3769.

359.
4807.
4508.

101.
187.

182.

46.4
4.0

14.3
3.0
3.0

22.6
15.5

11.2

CS-134
CS-134
CO-60
CO-60
CS-134
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKO011
DESCRIPTION: BKO011
COLLECT STARTED ON 10-JAN-85 AT 12:00:00
LIVE TIME: 6000. SECONDS

41

3C
4C

5
5B
6C
7C
8
9
10
11
11B

27-AUG-90 13:08:43



222-S COUNTING ROOM

SAMPLE: F421 SEG F
DATA COLLECTED ON 14-MAR-90 AT 11:00:58
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139
BA-140
BA-141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60

LLD<7.86E-01
LLD<1.96E-01
LLD<8.94E-01
LLD<8.34E-01
LLD<2.10E-01
LLD<1.48E-01
LLD<1.70E-01
LLD<2.57E-01
LLD<5.05E-01
LLD<7.04E-01
LLD<5.12E-01
LLD<1.78E+00
LLD<l.69E-01
LLD<2.47E+00

1.70E-01
LLD<3.08E+00
LLD<1.14E-01
LLD<1.77E-01
LLD<1.51E+00
LLD<1.88E-01
LLD<9.58E-02
LLD<1.83E-01

2.14E+01

CR-51 LLD<1.38E+00
CS-134 1.36E+01

CS-136 LLD<1.85E-01
CS-137 2.85E+01
CS-138 LLD<1.38E-01
EU-152 LLD<3.23E-01
EU-154 LLD<3.09E-01
EU-155 LLD<3.73E-01
FE-59 LLD<4.20E-01
HF-181 LLD<1.95E-01
HG-203 LLD<1.60E-01
1-131 LLD<1.97E-01
1-132 LLD<2.60E-01
1-133 LLD<1.90E-01
1-134 LLD<2.70E-01
1-135 LLD<4.06E-01
K-40 LLD<1.90E+00
KR-85 LLD<4.08E+01
KR-85M LLD<1.12E-01
KR-87 LLD<4.37E-01
KR-89 LLD<6.52E+00
LA-140 LLD<7.35E-02
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+-1.58E-01

+-6.73E-01

+-5.63E-01

+-7.04E-01

LLD<7.86E-O1
LLD<1.96E-01
LLD<8.94E-01
LLD<8.34E-01
LLD<2.10E-01
LLD<1.48E-01
LLD<1.70E-01
LLD<2.57E-01
LLD<5.05E-01
LLD<7.04E-01
LLD<5.12E-01
LLD<1.78E+00
LLD<1.69E-01
LLD<2.47E+00

1.70E-01
LLD<3.08E+00
LLD<1.14E-01
LLD<1.77E-01
LLD<1.51E+00
LLD<1.88E-01
LLD<9.58E-02
LLD<1.83E-01

2.14E+01

LLD<1.38E+00
1.36E+01

LLD<1.85E-01
2.85E+01

LLD<1.38E-01
LLD<3.23E-01
LLD<3.09E-O1
LLD<3.73E-01
LLD<4.20E-01
LLD<l.95E-01
LLD<1.60E-01
LLD<1.97E-01
LLD<2.60E-01
LLD<1.90E-01
LLD<2.70E-01
LLD<4.06E-01
LLD<1.90E+00
LLD<4.08E+01
LLD<1.12E-01
LLD<4.37E-01
LLD<6.52E+00
LLD<7.35E-02

+-1.58E-01

+-6.73E-01

+-5.63E-01

+-7.04E-01

NUCLIDE

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.14

-0.08
-0.14

-0.15
-0.07

-0.10

27-AUG-90 13:08:43



LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN- 113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

LLD<3.84E-01
LLD<1.75E-01
LLD<2.12E-01
LLD<1.03E-01
LLD<1.68E-01
LLD<1.59E-01
LLD<1.60E-01
LLD<1.08E+00
LLD<8.25E-01
LLD<8.99E-01
LLD<4.03E-01
LLD<3.46E+01
LLD<4.65E+00
LLD<2.86E-01
LLD<4.25E-01
LLD<l.64E+04
LLD<6.88E+03
LLD<1.32E+04
LLD<1.30E+03
LLD<4.57E+04
LLD<3.12E+00
LLD<2.72E+00
LLD<6.32E-01
LLD<9.12E-01
LLD<1.46E+02
LLD<1.78E-01
LLD<3.28E+00
LLD<3.08E-01
LLD<1.46E+00
LLD<2.22E-01
LLD<2.20E-01
LLD<2.49E-01
LLD<1.79E-01
LLD<3.03E-01
LLD<7.70E-02
LLD<6.21E-01
LLD<1.02E-01
LLD<1.09E-01
LLD<2.77E+01
LLD<1.34E-01
LLD<9.61E+00
LLD<2.18E-01
LLD<1.81E-01
LLD<5.53E-01
LLD<5.51E-01
LLD<4.72E+00
LLD<3.42E-01
LLD<1.18E+00
LLD<1.44E-01
LLD<1.09E+00
LLD<6.OOE-02
LLD<4.84E+01
LLD<2.29E-01
LLD<4.36E-01
LLD<3.02E-01
LLD<1.59E-01

6.37E+01 +-1.14E+00

LLD<3.84E-01
LLD<1.75E-01
LLD<2.12E-01
LLD<1.03E-01
LLD<1.68E-01
LLD<1.59E-01
LLD<1.60E-01
LLD<1.08E+00
LLD<8.25E-01
LLD<8.99E-01
LLD<4.03E-01
LLD<3.46E+01
LLD<4.65E+00
LLD<2.86E-01
LLD<4.25E-01
LLD<1.64E+04
LLD<6.88E+03
LLD<1.32E+04
LLD<1.30E+03
LLD<4.57E+04
LLD<3.12E+00
LLD<2.72E+00
LLD<6.32E-01
LLD<9.12E-01
LLD<1.46E+02
LLD<1.78E-01
LLD<3.28E+00
LLD<3.08E-01
LLD<1.46E+00
LLD<2.22E-01
LLD<2.20E-01
LLD<2.49E-01
LLD<1.79E-01
LLD<3.03E-01
LLD<7.70E-02
LLD<6.21E-01
LLD<1.02E-01
LLD<1.09E-01
LLD<2.77E+01
LLD<1.34E-01
LLD<9.61E+00
LLD<2.18E-01
LLD<1.81E-01
LLD<5.53E-01
LLD<5.51E-01
LLD<4.72E+00
LLD<3.42E-01
LLD<1.18E+00
LLD<1.44E-01
LLD<1.09E+00
LLD<6.00E-02
LLD<4.84E+01
LLD<2.29E-01
LLD<4.36E-01
LLD<3.02E-01
LLD<1.59E-01

6.37E+01 +-1.14E+00

STANDARD DEVIATION = 0.04
43

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.44E-09 UC/LI
TOTAL MEASURED ACTIVITY = 6.37E+01 (+-1.14E+00) UC/LI
% TECH. SPEC. - ******

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1127.46
1139.52
1604.74
2731.21

563.20
569.23
801.80

1365.31

456.
822.
359.
101.

13.9
12.2
14.3
22.6

GAMMAS/SEC

1.95E+01
3.55E+01
2.06E+01
9.06E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

2921.74 1460.68

GAMMAS/SEC

187. 15.5 1.77E+01

44



* ** * * *** ** * * * * * * * ** * * ** * ** * ** * * * * * * *

* *

GAMMA S P E C TR UM ANAL Y S IS *

*

* * * * ** * * * * * * * ** * * ** * * * * * * * ** * * * * ** * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 27-AUG-90 13:13:16

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1071
ANALYZED BY: JLA

SAMPLE DESCRIPTION: F-436 SEGMENT-L
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-01 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.0000E+00

COLLECT STARTED ON 14-MAR-90 AT 12:26:23

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3001. SECONDS
0.03 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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27-AUG-90 13:13:16

P E A K A N A L Y S I S

PK CENTROID
CHANNEL

1
18
2
2B

ENERGY FWHM BACKGND NET AREA ERROR
KEV KEV COUNTS COUNTS %

1324.38 661.63
661.82

2922.13 1460.87
1461.77

1.53

2.07

40.

8.

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKOO1I
DESCRIPTION: BKOO11
COLLECT STARTED ON 10-JAN-85 AT 12:00:00
LIVE TIME: 6000. SECONDS

46

52.
35.
194.

182.

NUCLIDES

CS-137

K-40

45.6
46.4

14.8
11.2

222-S COUNTING ROOM



27-AUG-90 13:13:16

SAMPLE: F-436 SEGMENT-U
DATA COLLECTED ON 14-MAR-90 AT 12:26:23
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228 LLD<1.24E-03
AG-108M LLD<2.52E-04
AG-110M LLD<4.41E-04
AM-241 LLD<1.52E-03
AM-243 LLD<4.29E-04
AR-41 LLD<3.67E-04
AU-198 LLD<2.12E-04
BA-133 LLD<4.21E-04
BA-139 LLD<9.27E-04
BA-140 LLD<8.81E-04
BA-141 LLD<9.08E-04
BE-7 LLD<2.21E-03
81-207 LLD<2.47E-04
B1-212 LLD<3.74E-03
BI-214 LLD<8.46E-04
CD-109 LLD<5.88E-03
CE-139 LLD<2.10E-04
CE-141 LLD<3.38E-04
CEPR144 LLD<2.82E-03
CO-56 LLD<2.05E-04
CO-57 LLD<1.79E-04
CO-58 LLD<2.81E-04
CO-60 LLD<3.73E-04
CR-51 LLD<2.03E-03
CS-134 LLD<3.OOE-04
CS-136 LLD<2.68E-04
CS-137 LLD<4.81E-04
CS-138 LLD<7.32E-04
EU-152 LLD<1.04E-03
EU-154 LLD<1.01E-03
EU-155 LLD<7.24E-04
FE-59 LLD<4.30E-04
HF-181 LLD<2.61E-04
HG-203 LLD<2.61E-04
1-131 LLD<2.93E-04
1-132 LLD<2.98E-04
1-133 LLD<2.29E-04
1-134 LLD<3.08E-04
1-135 LLD<1.49E-03
K-40 LLD<9.27E-03
KR-85 LLD<7.79E-02
KR-85M LLD<2.17E-04
KR-87 LLD<5.54E-04
KR-89 LLD<1.15E-02
LA-140 LLD<4.13E-04
LA-142 LLD<6.29E-04
MN-54 LLD<2.72E-04
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LLD<1.24E-03
LLD<2.52E-04
LLD<4.41E-04
LLD<1.52E-03
LLD<4.29E-04
LLD<3.67E-04
LLD<2.12E-04
LLD<4.21E-04
LLD<9.27E-04
LLD<8.81E-04
LLD<9.08E-04
LLD<2.21E-03
LLD<2.47E-04
LLD<3.74E-03
LLD<8.46E-04
LLD<5.88E-03
LLD<2.10E-04
LLD<3.38E-04
LLD<2.82E-03
LLD<2.05E-04
LLD<1.79E-04
LLD<2.81E-04
LLD<3.73E-04
LLD<2.03E-03
LLD<3.OOE-04
LLD<2.68E-04
LLD<4.81E-04
LLD<7.32E-04
LLD<1.04E-03
LLD<1.O1E-03
LLD<7.24E-04
LLD<4.30E-04
LLD<2.61E-04
LLD<2.61E-04
LLD<2.93E-04
LLD<2.98E-04
LLD<2.29E-04
LLD<3.08E-04
LLD<1.49E-03
LLD<9.27E-03
LLD<7.79E-02
LLD<2.17E-04
LLD<5.54E-04
LLD<1.15E-02
LLD<4.13E-04
LLD<6.29E-04
LLD<2.72E-04

NUCLIDE

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

222-S COUNTING ROOM



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB -214
P0-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<2.31E-04
LLD<3.24E-04
LLD<3.15E-04
LLD<3.18E-04
LLD<2.93E-04
LLD<5.34E-04
LLD<1.38E-03
LLD<1.46E-03
LLD<6.42E-04
LLD<5.40E-02
LLD<6.01E-03
LLD<4.55E-04
LLD<6.66E-04
LLD<2.27E+01
LLD<2.22E+00
LLD<1.39E+01
LLD<2.35E+00
LLD<8.31E+01
LLD<5.60E-03
LLD<4.92E-03
LLD<1.98E-03
LLD<1.O1E-03
LLD<2.10E-01
LLD<2.45E-04
LLD<5.76E-03
LLD<2.54E-04
LLD<2.64E-03
LLD<3.04E-04
LLD<3.31E-04
LLD<3.25E-04
LLD<3.42E-04
LLD<4.47E-04
LLD<5.12E-04
LLD<9.06E-04
LLD<1.87E-04
LLD<2.02E-04
LLD<4.76E-02
LLD<2.38E-04
LLD<1.86E-02
LLD<2.78E-04
LLD<3.30E-04
LLD<9.03E-04
LLD<9.68E-04
LLD<9.89E-03
LLD<7.16E-04
LLD<2.05E-03
LLD<2.36E-04
LLD<1.79E-03
LLD<1.88E-04
LLD<1.39E-01
LLD<3.38E-04
LLD<7.69E-04
LLD<4.59E-04
LLD<3.07E-04

0.OOE-01 +-O.OOE-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

48

LLD<2.31E-04
LLD<3.24E-04
LLD<3.15E-04
LLD<3.18E-04
LLD<2.93E-04
LLD<5.34E-04
LLD<1.38E-03
LLD<1.46E-03
LLD<6.42E-04
LLD<5.40E-02
LLD<6.01E-03
LLD<4.55E-04
LLD<6.66E-04
LLD<2.27E+01
LLD<2.22E+00
LLD<1.39E+01
LLD<2.35E+00
LLD<8.31E+01
LLD<5.60E-03
LLD<4.92E-03
LLD<1.98E-03
LLD<1.01E-03
LLD<2.10E-01
LLD<2.45E-04
LLD<5.76E-03
LLD<2.54E-04
LLD<2.64E-03
LLD<3.04E-04
LLD<3.31E-04
LLD<3.25E-04
LLD<3.42E-04
LLD<4.47E-04
LLD<5.12E-04
LLD<9.06E-04
LLD<1.87E-04
LLD<2.02E-04
LLD<4.76E-02
LLD<2.38E-04
LLD<1.86E-02
LLD<2.78E-04
LLD<3.30E-04
LLD<9.03E-04
LLD<9.68E-04
LLD<9.89E-03
LLD<7.16E-04
LLD<2.05E-03
LLD<2.36E-04
LLD<1.79E-03
LLD<1.88E-04
LLD<1.39E-01
LLD<3.38E-04
LLD<7.69E-04
LLD<4.59E-04
LLD<3.07E-04

0.OOE-01 +-O.OOE-01

846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1324.38 661.63
2922.13 1460.87

GAMMAS/SEC

52. 45.6 2.55E+00
194. 14.8 1.84E+01
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*** ** * ***** * *** ** ** ** ** * ** * ** * *

* *

GAMMA S P E C TRUM ANAL Y S IS *

*
**** **** *********************** * ****

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 27-AUG-90 13:18:39

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 1.0
UMBER: 42

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1082
ANALYZED BY: MAX

SAMPLE DESCRIPTION: F566
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-02

COLLECT STARTED ON 15-MAR-90 AT 01:54:37

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3001. SECONDS
0.03 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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27-AUG-90 13:18:39

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 95.55 47.67 0.94 139. 83. 44.9
2 1324.20 661.54 1.47 51. 2327. 4.2 CS-137
2B 661.82 35. 46.4
3 2921.65 1460.63 2.11 11. 158. 17.0 K-40
38 1461.77 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO011
BACKGROUND DESCRIPTION: BKOO11
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
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222-S COUNTING ROOM

SAMPLE: F566
DATA COLLECTED ON 15-MAR-90 AT 01:54:37
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS R E POR T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA- 133
BA-139
BA- 140
BA-141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA- 140
LA-142
MN-54
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LLD<2.23E+00
LLD<7.94E-01
LLD<4.47E+00
LLD<4.60E+00
LLD<1.35E+00
LLD<8.70E-01
LLD<7.12E-01
LLD<1.17E+00
LLD<2.81E+00
LLD<2.47E+oo
LLD<2.57E+00
LLD<6.99E+00
LLD<5.59E-01
LLD<9.29E+00
LLD<1.67E+00
LLD<2.09E+01
LLD<6.36E-01
LLD<9.78E-01
LLD<8.43E+00
LLD<5.65E-01
LLD<5.47E-01
LLD<5.89E-01
LLD<5.64E-01
LLD<6.36E+00
LLD<6.56E-01
LLD<5.06E-01

7.12E+01
LLD<1.07E+00
LLD<2.83E+00
LLD<1.75E+00
LLD<2.13E+00
LLD<1.1OE+OO
LLD<8.45E-01
LLD<6.94E-01
LLD<8.54E-01
LLD<1.14E+00
LLD<6.82E-01
LLD<8.50E-01
LLD<1.79E+00
LLD<1.88E+01
LLD<2.13E+02
LLD<6.51E-01
LLD<1.81E+00
LLD<2.91E+01
LLD<7.35E-01
LLD<1.81E+00
LLD<6.65E-01

LLD<2.23E+00
LLD<7.94E-01
LLD<4.47E+00
LLD<4.60E+00
LLD<1.35E+00
LLD<8.70E-01
LLD<7.12E-O1
LLD<1.17E+00
LLD<2.81E+00
LLD<2.47E+00
LLD<2.57E+00
LLD<6.99E+00
LLD<5.59E-01
LLD<9.29E+00
LLD<1.67E+00
LLD<2.09E+01
LLD<6.36E-01
LLD<9.78E-01
LLD<8.43E+00
LLD<5.65E-01
LLD<5.47E-01
LLD<5.89E-01
LLD<5.64E-01
LLD<6.36E+00
LLD<6.56E-01
LLD<5.06E-01

7.12E+01
LLD<1.07E+00
LLD<2.83E+00
LLD<1.75E+00
LLD<2.13E+00
LLD<1.10E+00
LLD<8.45E-01
LLD<6.94E-01
LLD<8.54E-01
LLD<1.14E+00
LLD<6.82E-01
LLD<8.50E-01
LLD<1.79E+00
LLD<1.88E+01
LLD<2.13E+02
LLD<6.51E-01
LLD<1.81E+00
LLD<2.91E+01
.LD<7.35E-01
LD<1.81E+00
-LD<6.65E-01

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51

+-3.17E+00 661.65
1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03
1260.41
1460.75
513.99
151.17
402.58
220.90
1596.20
641.83
834.83

NUCLIDE

+-3. 17E+00 -0.11

27-AUG-90 13:18:39



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
P0-214
P0-216
PU-239
PU- 241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC - 99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<6.38E-01
LLD<5.85E-01
LLD<4.90E-01
LLD<4.80E-01
LLD<5.66E-01
LLD<5.42E+00
LLD<2.40E+00
LLD<3.95E+00
LLD<1.75E+00
LLD<1.15E+02
LLD<2.06E+01
LLD<1.34E+00
LLD<1.89E+00
LLD<4.43E+04
LLD<5.92E+03
LLD<2.77E+04
LLD<7.33E+03
LLD<2.36E+05
LLD<1.44E+01
LLD<1.32E+01
LLD<6.32E+00
LLD<2.78E+00
LLD<5.88E+02
LLD<7.32E-01
LLD<1.32E+01
LLD<5.48E-01
LLD<7.36E+00
LLD<4.60E-01
LLD<8.92E-01
LLD<1.01E+00
LLD<9.33E-01
LLD<1.05E+00
LLD<7.70E-01
LLD<2.01E+00
LLD<5.43E-01
LLD<5.61E-01
LLD<1.55E+02
LLD<6.33E-01
LLD<6.OOE+01
LLD<8.78E-01
LLD<8.80E-01
LLD<2.56E+00
LLD<1.94E+00
LLD<2.46E+01
LLD<2.31E+00
LLD<5.58E+00
LLD<6.39E-01
LLD<4.48E+00
LLD<6.OOE-01
LLD<2.41E+02
LLD<7.96E-01
LLD<1.91E+00
LLD<9.91E-01
LLD<5.80E-01

7.12E+01 +-3.17E+00

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 7.12E+01 (+-3.17E+00) UC/LI
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LLD<6.38E-01
LLD<5.85E-01
LLD<4.90E-01
LLD<4.80E-01
LLD<5.66E-01
LLD<5.42E+00
LLD<2.40E+00
LLD<3.95E+00
LLD<1.75E+00
LLD<1.15E+02
LLD<2.06E+01
LLD<1.34E+00
LLD<1.89E+00
LLD<4.43E+04
LLD<5.92E+03
LLD<2.77E+04
LLD<7.33E+03
LLD<2.36E+05
LLD<1.44E+01
LLD<1.32E+01
LLD<6.32E+00
LLD<2.78E+00
LLD<5.88E+02
LLD<7.32E-01
LLD<1.32E+01
LLD<5.48E-01
LLD<7.36E+00
LLD<4.60E-01
LLD<8.92E-01
LLD<1.01E+00
LLD<9.33E-01
LLD<1.05E+00
LLD<7.70E-01
LLD<2.01E+00
LLD<5.43E-01
LLD<5.61E-01
LLD<1.55E+02
LLD<6.33E-01
LLD<6.00E+01
LLD<8.78E-01
LLD<8.80E-01
LLD<2.56E+00
LLD<1.94E+00
LLD<2.46E+01
LLD<2.31E+00
LLD<5.58E+00
LLD<6.39E-01
LLD<4.48E+00
LLD<6.OQE-01
LLD<2.41E+02
LLD<7.96E-01
LLD<1.91E+00
LLD<9.91E-01
LLD<5.80E-01

7.12E+01 +-3.17E+00

846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

95.55 47.67

GAMMAS/SEC

83. 44.9 1.11E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.65 1460.63 158. 17.0 1.49E+01
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G A M M A S P E C T R U M A N A L Y S I S
*

*

*
* * ** *** * * * * * * * * ** * ** * * ** * * * ** * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 29-AUG-90 08:22:36

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 1.0
UMBER: 42

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1083
ANALYZED BY: MAX

SAMPLE DESCRIPTION: F567
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-02

COLLECT STARTED ON 15-MAR-90 AT 03:45:20

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3001. SECONDS
DEAD TIME: 0.03 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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29-AUG-90 08:22:36

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1324.20 661.54
661.82

2921.64 1460.63
1461.77

1.64

2.04

50. 1696.
35.

8. 180.
182.

4.9 CS-137
46.4

15.5 K-40
11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO011
BACKGROUND DESCRIPTION: BKO011
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS

56

1
IB
2
2B
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222-S COUNTING ROOM

SAMPLE: F567
DATA COLLECTED ON 15-MAR-90 AT 03:45:20
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS R E POR T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228 LLD<1.99E+00
AG-108M LLD<8.05E-01
AG-110M LLD<3.81E+00
AM-241 LLD<4.01E+00
AM-243 LLD<1.21E+00
AR-41 LLD<8.70E-01
AU-198 LLD<6.50E-01
BA-133 LLD<1.19E+0o
BA-139 LLD<2.49E+0o
BA-140 LLD<2.49E+00
BA-141 LLD<2.30E+oo
BE-7 LLD<7.03E+00
BI-207 LLD<5.79E-01
BI-212 LLD<7.88E+00
BI-214 LLD<1.79E+oo
CD-109 LLD<1.75E+oi
CE-139 LLD<5.65E-01
CE-141 LLD<8.53E-01
CEPR144 LLD<7.76E+oo
CO-56 LLD<5.65E-01
CO-57 LLD<4.83E-01
CO-58 LLD<6.63E-01
CO-60 LLD<6.05E-01
CR-51 LLD<5.48E+o0
CS-134 LLD<6.29E-01
CS-136 LLD<6.54E-01
CS-137 5.16E+01
CS-138 LLD<1.07E+O0
EU-152 LLD<3.23E+00
EU-154 LLD<i.75E+o0
EU-155 LLD<2.07E+00
FE-59 LLD<i.14E+00
HF-181 LLD<7.65E-01
HG-203 LLD<6.67E-01
1-131 LLD<7.71E-01
1-132 LLD<1.03E+00
1-133 LLD<7.07E-01
1-134 LLD<8.88E-01
1-135 LLD<2.57E+00
K-40 LLD<1.85E+01
KR-85 LLD<1.93E+02
KR-85M LLD<5.63E-01
KR-87 LLD<1.60E+00
KR-89 LLD<2.71E+01
LA-140 LLD<6.86E-01
LA-142 LLD<1.32E+00
MN-54 LLD<4.81E-01
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+-2. 71E+00

LLD<1.99E+00
LLD<8.05E-01
LLD<3.81E+00
LLD<4.01E+00
LLD<1.21E+00
LLD<8.70E-01
LLD<6.50E-01
LLD<1.19E+00
LLD<2.49E+00
LLD<2.49E+00
LLD<2.30E+00
LLD<7.03E+00
LLD<5.79E-01
LLD<7.88E+00
LLD<1.79E+00
LLD<1.75E+01
LLD<5.65E-01
LLD<8.53E-01
LLD<7.76E+00
LLD<5.65E-01
LLD<4.83E-01
LLD<6.63E-01
LLD<6.05E-01
LLD<5.48E+00
LLD<6.29E-01
LLD<6.54E-01

5.16E+01
LLD<1.07E+00
LLD<3.23E+00
LLD<1.75E+00
LLD<2.07E+00
LLD<1.14E+00
LLD<7.65E-01
LLD<6.67E-01
LLD<7.71E-01
LLD<1.03E+00
LLD<7.07E-01
LLD<8.88E-01
LLD<2.57E+00
LLD<1.85E+01
LLD<1.93E+02
LLD<5.63E-Oi
LLD<1.60E+00
LLD<2.71E+01
LLD<6.86E-01
LLD<1.32E+00
LLD<4.81E-01

+-2.71E+00

NUCLIDE

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

-0.11

29-AUG-90 08:22:36



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<6.38E-01
LLD<5.85E-01
LLD<6.31E-01
LLD<5.30E-01
LLD<4.72E-01
LLD<4.62E+00
LLD<1.87E+00
LLD<3.86E+00
LLD<1.72E+00
LLD<1.05E+02
LLD<1.93E+01
LLD<1.29E+00
LLD<1.71E+00
LLD<5.07E+04
LLD<5.31E+03
LLD<3.51E+04
LLD<6.36E+03
LLD<2.37E+05
LLD<1.35E+01
LLD<1.25E+01
LLD<5.29E+00
LLD<2.69E+00
LLD<5.83E+02
LLD<6.51E-01
LLD<1.33E+01
LLD<6.05E-01
LLD<6.76E+00
LLD<5.54E-01
LLD<8.liE-01
LLD<9.07E-01
LLD<8.48E-01
LLD<1.23E+00
LLD<9.87E-01
LLD<1.88E+00
LLD<4.88E-01
LLD<5.12E-01
LLD<1.59E+02
LLD<5.95E-01
LLD<5.23E+01
LLD<7.22E-01
LLD<8.42E-01
LLD<2.25E+00
LLD<1.65E+00
LLD<2.54E+01
LLD<1.94E+00
LLD<5.1OE+00
LLD<6.33E-01
LLD<4.05E+00
LLD<5.03E-01
LLD<2.63E+02
LLD<9.28E-01
LLD<1.72E+00
LLD<1.10E+00
LLD<4.20E-01

5.16E+01 +-2.71E+00

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 5.16E+01 (+-2.71E+00) UC/LI
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LLD<6.38E-01
LLD<5.85E-01
LLD<6.31E-01
LLD<5.30E-01
LLD<4.72E-01
LLD<4.62E+00
LLD<1.87E+00
LLD<3.86E+00
LLD<1.72E+00
LLD<1.05E+02
LLD<1.93E+o1
LLD<1.29E+00
LLD<1.71E+00
LLD<5.07E+04
LLD<5.31E+03
LLD<3.51E+04
LLD<6.36E+03
LLD<2.37E+05
LLD<1.35E+01
LLD<1.25E+01
LLD<5.29E+00
LLD<2.69E+00
LLD<5.83E+02
LLD<6.51E-01
LLD<1.33E+01
LLD<6.05E-01
LLD<6.76E+00
LLD<5.54E-01
LLD<8.liE-01
LLD<9.07E-01
LLD<8.48E-01
LLD<1.23E+00
LLD<9.87E-01
LLD<1.88E+00
LLD<4.88E-01
LLD<5.12E-01
LLD<1.59E+02
LLD<5.95E-01
LLD<5.23E+01
LLD<7.22E-01
LLD<8.42E-01
LLD<2.25E+00
LLD<1.65E+00
LLD<2.54E+01
LLD<1.94E+00
LLD<5.1OE+00
LLD<6.33E-01
LLD<4.05E+00
LLD<5.03E-01
LLD<2.63E+02
LLD<9.28E-01
LLD<1.72E+00
LLD<1.10E+00
LLD<4.20E-01

5.16E+01 +-2.71E+0o

846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

2921.64 1460.63

GAMMAS/SEC

180. 15.5 1.71E+01
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G AMMA S P EC TR UM ANAL Y S IS

* * ** **** * *** * ** *** * ** ** *** * ** ** ** * **

CANBERRA SPECTRAN-F V2.06

222-S COUNTING ROOM

SOFTWARE

27-AUG-90

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1084
ANALYZED BY: MAX

SAMPLE DESCRIPTION: F568
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-02

COLLECT STARTED ON 15-MAR-90 AT 04:41:44

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3006. SECONDS
0.20 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1C 1127.31 563.13 1.39

2C 1139.70 569.32 1.39

3
4
4B
5C
6C
7
8
9
10
10B

1210.36 604.64
1324.22 661.55

661.82
1592.50 795.68
1604.72 801.79
2347.08 1173.09
2665.49 1332.42
2730.86 1365.14
2922.13 1460.87

1461.77

1.47
1.53

1.50
1.50
1.79
1.86
1.58
2.48

475.

485.

520.
326.

258.
246.
210.

39.
7.

10.

428. 17.4 CS-134,
EU-152

740. 14.4 CS-134,
BI-207

961. 3.1 CS-134
178. 1.8 CS-137
35.

3527.
368.

4735.
4119.

99.
172.

182.

46.4
4.2

13.7
3.0
3.1

21.4
16.0

11.2

CS-134
CS-134
CO-60
CO-60
CS-134
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO011
BACKGROUND DESCRIPTION: BKO011
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
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222-S COUNTING ROOM

SAMPLE: F568
DATA COLLECTED ON 15-MAR-90 AT 04:41:44
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139
BA- 140
BA-141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60

LLD<7.40E+00
LLD<2.06E+00
LLD<1.06E+01
LLD<8.73E+00
LLD<2.29E+00
LLD<1.23E+00
LLD<1.86E+00
LLD<2.82E+00
LLD<5.43E+00
LLD<6.94E+00
LLD<5.59E+00
LLD<1.93E+01
LLD<1.78E+00
LLD<2.31E+01
LLD<1.O1E+01
LLD<3.37E+01
LLD<1.23E+00
LLD<1.90E+00
LLD<1.58E+01
LLD<1.78E+00
LLD<1.03E+00
LLD<1.76E+00

1.96E+02

CR-51 LLD<1.43E+01
CS-134 1.27E+02

CS-136 LLD<1.79E+00
CS-137 4.08E+02
CS-138 LLD<1.38E+00
EU-152 LLD<3.04E+00
EU-154 LLD<3.24E+00
EU-155 LLD<4.02E+00
FE-59 LLD<4.53E+00
HF-181 LLD<2.13E+00
HG-203 LLD<1.65E+00
1-131 LLD<2.07E+00
1-132 LLD<2.80E+00
1-133 LLD<1.94E+00
1-134 LLD<2.53E+00
1-135 LLD<4.50E+00
K-40 LLD<1.85E+01
KR-85 LLD<4.26E+02
KR-85M LLD<1.22E+00
KR-87 LLD<4.55E+00
KR-89 LLD<6.73E+01
LA-140 LLD<6.86E-01

62

+-6.41E+00

+-5.53E+00

+-8.75E+00

DECAY
CORRECTED

LLD<7.40E+00
LLD<2.06E+00
LLD<1.06E+01
LLD<8.73E+00
LLD<2.29E+00
LLD<1.23E+00
LLD<1.86E+00
LLD<2.82E+00
LLD<5.43E+00
LLD<6.94E+00
LLD<5.59E+00
LLD<1.93E+01
LLD<1.78E+00
LLD<2.31E+01
LLD<1.O1E+01
LLD<3.37E+01
LLD<1.23E+00
LLD<1.90E+00
LLD<1.58E+01
LLD<1.78E+00
LLD<1.03E+00
LLD<1.76E+00

1.96E+02

LLD<1.43E+01
1.27E+02

LLD<1.79E+00
4.08E+02

LLD<1.38E+00
LLD<3.04E+00
LLD<3.24E+00
LLD<4.02E+00
LLD<4.53E+00
LLD<2.13E+o0
LLD<1.65E+00
LLD<2.07E+00
LLD<2.80E+00
LLD<1.94E+o0
LLD<2.53E+00
LLD<4.50E+00
LLD<1.85E+01
LLD<4.26E+02
LLD<1.22E+00
LLD<4.55E+00
LLD<6.73E+01
LLD<6.86E-01

ERROR

+-6.41E+00

+-5. 53E+00

+-8.75E+00

ENERGY COMPARISON
(KEV)

EXPECT DIFF

911.07
433.94
657.76

59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.08
-0.15

-0.17
-0.06

-0.10

27-AUG-90 13:22:40



LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL 7.31E+02 +-1.22E+01

LLD<3.84E+00
LLD<1.73E+00
LLD<2.01E+00
LLD<1.07E+00
LLD<1.50E+00
LLD<1.58E+00
LLD<1.63E+00
LLD<1.28E+01
LLD<7.72E+00
LLD<9.48E+00
LLD<4.17E+00
LLD<3.77E+02
LLD<4.92E+01
LLD<3.06E+00
LLD<4.56E+00
LLD<1.62E+05
LLD<6.74E+04
LLD<1.36E+05
LLD<1.38E+04
LLD<4.87E+05
LLD<3.34E+01
LLD<2.90E+01
LLD<9.27E+00
LLD<9.20E+00
LLD<1.53E+03
LLD<1.87E+00
LLD<3.23E+01
LLD<3.09E+00
LLD<1.54E+01
LLD<2.20E+00
LLD<2.27E+00
LLD<2.55E+00
LLD<1.87E+00
LLD<3.06E+00
LLD<1.10E+00
LLD<6.32E+00
LLD<1.06E+00
LLD<1.14E+00
LLD<3.04E+02
LLD<1.44E+00
LLD<9.91E+01
LLD<2.21E+00
LLD<l.94E+00
LLD<5.64E+00
LLD<5.34E+00
LLD<5.26E+01
LLD<3.69E+00
LLD<1.26E+01
LLD<1.48E+00
LLD<1.12E+01
LLD<8.79E-01
LLD<4.23E+02
LLD<2.32E+00
LLD<4.60E+00
LLD<3.07E+00
LLD<1.49E+00

LLD<3.84E+00 641.83
LLD<1.73E+00 834.83
LLD<2.01E+00 846.76
LLD<1.07E+00 1274.55
LLD<1.50E+00 1368.60
LLD<1.58E+00 702.63
LLD<1.63E+00 765.78
LLD<1.28E+01 657.92
LLD<7.72E+00 984.45
LLD<9.48E+00 277.60
LLD<4.17E+00 311.98
LLD<3.77E+02 1001.03
LLD<4.92E+01 465.03
LLD<3.06E+00 239.00
LLD<4.56E+00 351.92
LLD<1.62E+05 804.00
LLD<6.74E+04 799.70
LLD<1.36E+05 804.90
LLD<1.38E+04 129.30
LLD<4.87E+05 148.57
LLD<3.34E+01 240.99
LLD<2.90E+01 186.10
LLD<9.27E+00 1836.00
LLD<9.20E+00 1031.88
LLD<1.53E+03 549.73
LLD<1.87E+00 497.08
LLD<3.23E+01 621.80
LLD<3.09E+00 602.72
LLD<1.54E+01 176.33
LLD<2.20E+00 1120.45
LLD<2.27E+00 264.66
LLD<2.55E+00 391.67
LLD<1.87E+00 513.99
LLD<3.06E+00 555.60
LLD<1.10E+00 1383.94
LLD<6.32E+00 1121.30
LLD<1.06E+00 140.51
LLD<1.14E+00 159.00
LLD<3.04E+02 109.27
LLD<1.44E+00 228.16
LLD<9.91E+01 84.37
LLD<2.21E+00 583.14
LLD<1.94E+00 185.71
LLD<5.64E+00 208.00
LLD<5.34E+00 685.74
LLD<5.26E+01 163.98
LLD<3.69E+00 81.00
LLD<1.26E+01 233.21
LLD<1.48E+00 249.79
LLD<1.12E+01 258.41
LLD<8.79E-01 1836.06
LLD<4.23E+02 1204.90
LLD<2.32E+00 555.60
LLD<4.60E+00 1115.55
LLD<3.07E+00 756.73
LLD<1.49E+00 743.33

7.31E+02 +-1.22E+01

STANDARD DEVIATION = 0.05
63



EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.73E-09 UC/LI
TOTAL MEASURED ACTIVITY = 7.31E+02 (+-1.22E+01) UC/LI
% TECH. SPEC. - ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1127.31
1139.70
1604.72
2730.86

563.13
569.32
801.79

1365.14

428.
740.
368.

99.

17.4
14.4
13.7
21.4

GAMMAS/SEC

1.83E+01
3.20E+01
2.11E+01
8.84E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

2922.13 1460.87 172.

ERROR GAMMAS/SEC

16.0 1.63E+01
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**** ** ** * ** * ** * ** ** *** * ** *** ** * **

GAMMA SP EC TRUM ANAL Y S IS *

** ** * ** * * * ** * ** * ** * *** ** * ** * * * * ** ** *

CANBERRA SPECTRAN-F V2.06

222-S COUNTING ROOM

SOFTWARE

27-AUG-90 13:28:16

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1087
ANALYZED BY: MAX

SAMPLE DESCRIPTION: F569
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

. / CONVERSION FACTOR: 5.OOOOE-01

COLLECT STARTED ON 15-MAR-90 AT 07:10:10

COLLECT LIVE TIME: 3254. SECONDS
REAL TIME: 199. SECONDS
DEAD TIME: -1535.18 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

IC 1127.55 563.25 1.38

2C 1139.64 569.29 1.38

1210.42 604.67
1324.31 661.60

661.82
1592.64 795.75
1604.90 801.88
2347.09 1173.10
2665.64 1332.50
2730.89 1365.15
2922.37 1460.99

1461.77

ERROR QUOTATION
PEAK CONFIDENCE

1.52
1.59

1.54
1.54
1.83
1.90
1.76
2.02

459.

494.

526.
393.

258.
258.
230.

72.
20.
11.

C

523. 12.7 CS-134,
EU-152

890. 11.4 CS-134,
BI-207

470. 2.9 CS-134
861. 2.1 CS-137
38.

3854.
405.

5233.
4671.

92.
178.

197.

46.4
4.0

14.2
2.9
2.9

25.4
15.9

11.2

CS-134
CS-134
CO-60
CO-60
CS-134
K-40

AT 1.96 SIGMA
LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO11
BACKGROUND DESCRIPTION: BKOO11
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
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4
4B
5C
6C
7
8
9
10
10B
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222-S COUNTING ROOM

SAMPLE: F569
DATA COLLECTED ON 15-MAR-90 AT 07:10:10
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR
DECAY

CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA- 133
BA- 139
BA-140
BA-141
BE-7
BI-207
81-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60

LLD<7.24E-01
LLD<1.84E-01
LLD<8.41E-01
LLD<7.59E-01
LLD<2.01E-01
LLD<1.15E-01
LLD<1.64E-01
LLD<2.45E-01
LLD<4.12E-01
LLD<6.21E-01
LLD<2.36E-01
LLD<1.72E+00
LLD<1.70E-01
LLD<2.23E+00
LLD<1.OOE+00
LLD<2.87E+00
LLD<1.12E-01
LLD<1.72E-01
LLD<1.43E+00
LLD<1.73E-01
LLD<9.28E-02
LLD<1.69E-01

2.05E+01

CR-51 LLD<1.27E+00
CS-134 1.28E+01

CS-136 LLD<1.71E-01
CS-137 2.81E+01
CS-138 LLD<9.04E-02
EU-152 LLD<3.59E-01
EU-154 LLD<2.89E-01
EU-155 LLD<3.56E-01
FE-59 LLD<3.89E-01
HF-181 LLD<1.81E-01
HG-203 LLD<1.50E-01
1-131 LLD<1.91E-01
1-132 LLD<2.26E-01
1-133 LLD<1.76E-01
1-134 LLD<1.83E-01
1-135 LLD<3.87E-01
K-40 LLD<1.82E+00
KR-85 LLD<3.74E+01
KR-85M LLD<1.02E-01
KR-87 LLD<3.42E-01
KR-89 LLD<7.88E-01
LA-140 LLD<6.32E-02

+-6.38E-01

+-5.38E-01

+-6.78E-01

LLD<7.24E-01
LLD<1.84E-01
LLD<8.41E-01
LLD<7.59E-01
LLD<2.01E-01
LLD<1.15E-01
LLD<1.64E-01
LLD<2.45E-01
LLD<4.12E-01
LLD<6.21E-01
LLD<2.36E-01
LLD<1.72E+00
LLD<1.70E-01
LLD<2.23E+00
LLD<1.OOE+00
LLD<2.87E+00
LLD<1.12E-01
LLD<1.72E-01
LLD<1.43E+00
LLD<1.73E-01
LLD<9.28E-02
LLD<1.69E-01

2.05E+01

LLD<1.27E+00
1.28E+01

LLD<1.71E-01
2.81E+01

LLD<9.04E-02
LLD<3.59E-01
LLD<2.89E-01
LLD<3.56E-01
LLD<3.89E-01
LLD<1.81E-01
LLD<1.50E-01
LLD<1.91E-01
LLD<2.26E-01
LLD<1.76E-01
LLD<1.83E-01
LLD<3.87E-01
LLD<1.82E+00
LLD<3.74E+01
LLD<1.02E-01
LLD<3.42E-01
LLD<7.88E-01
LLD<6.32E-02

+-6.38E-01

+-5.38E-01

+-6.78E-01
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NUCLIDE

911.07
433.94
657.76

59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.00
-0.14

-0.10
-0.03

-0.05

27-AUG-90 13:28:16



LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
PO-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

6.14E+01 +-1.07E+00

LLD<3.12E-01
LLD<1.66E-01
LLD<1.74E-01
LLD<9.83E-02
LLD<1.44E-01
LLD<1.53E-01
LLD<1.62E-01
LLD<8.22E-01
LLD<7.78E-01
LLD<8.62E-01
LLD<3.87E-01
LLD<3.57E+01
LLD<4.39E+00
LLD<2.70E-01
LLD<4.18E-01
LLD<1.54E+04
LLD<6.40E+03
LLD<1.30E+04
LLD<1.24E+03
LLD<4.57E+04
LLD<2.96E+00
LLD<2.64E+00
LLD<3.44E-01
LLD<3.82E-01
LLD<l.44E+02
LLD<1.71E-01
LLD<3.OOE+00
LLD<3.09E-01
LLD<1.38E+00
LLD<2.04E-01
LLD<2.02E-01
LLD<2.33E-01
LLD<1.64E-01
LLD<2.80E-01
LLD<7.87E-02
LLD<5.90E-01
LLD<9.22E-02
LLD<1.03E-01
LLD<2.66E+01
LLD<1.28E-01
LLD<9.26E+00
LLD<1.96E-01
LLD<1.76E-01
LLD<5.18E-01
LLD<5.18E-01
LLD<4.68E+00
LLD<3.20E-01
LLD<1.15E+00
LLD<1.35E-01
LLD<3.99E-01
LLD<6.95E-02
LLD<4.43E+01
LLD<1.61E-01
LLD<4.48E-01
LLD<2.81E-01
LLD<1.49E-01

LLD<3.12E-01
LLD<1.66E-01
LLD<1.74E-01
LLD<9.83E-02
LLD<1.44E-01
LLD<1.53E-01
LLD<1.62E-01
LLD<8.22E-01
LLD<7.78E-01
LLD<8.62E-01
LLD<3.87E-01
LLD<3.57E+01
LLD<4.39E+00
LLD<2.70E-01
LLD<4.18E-01
LLD<1.54E+04
LLD<6.40E+03
LLD<1.30E+04
LLD<l.24E+03
LLD<4.57E+04
LLD<2.96E+00
LLD<2.64E+00
LLD<3.44E-01
LLD<3.82E-01
LLD<1.44E+02
LLD<1.71E-01
LLD<3.OOE+00
LLD<3.09E-01
LLD<1.38E+00
LLD<2.04E-01
LLD<2.02E-01
LLD<2.33E-01
LLD<1.64E-01
LLD<2.80E-01
LLD<7.87E-02
LLD<5.90E-01
LLD<9.22E-02
LLD<1.03E-01
LLD<2.66E+01
LLD<1.28E-01
LLD<9.26E+00
LLD<1.96E-01
LLD<1.76E-01
LLD<5.18E-01
LLD<5.18E-01
LLD<4.68E+00
LLD<3.20E-01
LLD<1.15E+00
LLD<1.35E-01
LLD<3.99E-01
LLD<6.95E-02
LLD<4.43E+01
LLD<1.61E-01
LLD<4.48E-01
LLD<2.81E-01
LLD<1.49E-01

6.14E+01 +-1.07E+00

STANDARD DEVIATION = 0.0568

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33

TOTAL



EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.46E-09 UC/LI
TOTAL MEASURED ACTIVITY = 6.14E+01 (+-1.07E+00) UC/LI
% TECH. SPEC. - ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1127.55
1139.64
1604.90
2730.89

563.25
569.29
801.88

1365.15

523.
890.
405.

92.

12.7
11.4
14.2
25.4

GAMMAS/SEC

2.06E+01
3.54E+01
2.14E+01
7.57E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

2922.37 1460.99

GAMMAS/SEC

178. 15.9 1.55E+01
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Analytical Batch

LAB SEGMENT SERIAL #:F0561

INSTRUMENT WA77344

PROCEDURE/REV LA-925-106/A-2

TECHNOLOGIST Sue Lai
DATE June 28, 1990
TEMPERATURE N/A
STARTING TIME 1230
ENDING TIME 1515
CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0565

2 Reagent Blank F0580

3 Sample 89-076 F0566

4 Duplicate Sample 89-076 F0567

5 Spike 89-076 F0568

6 Final LMCS Check Std. F0569

7-

8

9

10

11

CUSTOMER ID:89-076

Uranium Analysis

Fusion Dissolution

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT. VOL. OF STD.

LMCS Check Standard 58838/luL 5.7 mL

Spike 89-076 54B38/2.45ul F0566/2.45ul 5.75 mL

SST-102 Rev. F 9/7/90 Interim
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WATER DIGESTION TEST ANALYSIS
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Single Shell Tank Project

Tank 241-U-110
Core 13
Segment 4
Customer ID: 89-076

Water Digestion
Sample Results on Solid Weight

Laboratory Segment Serial No. : F0561

Check
Standard

Laboratory ID:

Water Digestion

Laboratory ID:

Ion Chromatograph

Fluoride 2nd

Chloride 1st

Nitrate 1st

Phosphate 1st

Sulfate 1st

Laboratory ID:

Fluoride

Blank

F0582

Complete

F0426 F0438

Run

Run

Run

Run

Run

3rd Run

Laboratory ID:

Total Organic Carbon

90.80%

99.70%

101.90%

100.80%

100.80%

F1197

97.20%

<0.1

0.202

<1.0

<1.0

<1.0

F1198

<0.1

F0570 F0582

96.30% 2.8

ppm

ppm

ppm

ppm

ppm

ppm

Sample

F0571
9.21

F0571

1.63E+03

2.46E+03
9.02 E+04

1. 08E+04

5.49E+03

F0571
N/A

F0571
ug 8.96E+02

Sample
Duplicate

g/L

ug/g

ug/g

ug/g

ug/g

ug/g

F0572

10.16

F0572

N/A

2.31E+03

7.68E+04

8. 57E+03

4. 75E+03

F0572

ug/g 4.30E+03

ug/g

F0572
7.58E+02

-J
NJ

Spike of
Sample

Check
Standard

g/L

F0574

91.80%

97.50%

102.70%

101.50%

100.50%

F1202
100.30%

F1202

97.30%

g/L

ug/g

ug/g

ug/g

ug/g

ug/g

ug/g

ug/g

F0573

10.11

F0429

85.60%

102.40%

108.40%

105.60%

110.30%

F1201

99.40%

F0573
98.30%



Single Shell Tank Project

Tank
Core
Segment
Customer ID:

241-U-110
13
4
89-076

Water Digestion
Sample Results on Laboratory Digestion

Laboratory Segment Serial No.: F0561

Check
Standard

Laboratory ID:

Water Digestion

Laboratory I.D.

Ion Chromatograph

Fluoride

Chloride

Nitrate

Phosphate

Sulfate

Laboratory ID:
Fluoride

N/A

N/A

F0426

2nd

1st

1st

1st

1st

Run

Run

Run

Run

Run

90.80%

99.70%

101.90%

100.80%

100.80%

F1197
3rd Run 97.20%

Laboratory ID:
Total Organic Carbon

F0570
96.30%

Blank

F0582

Complete

F0438

<0.1

0.202

<1.0

<1.0

<1.0

F1198
<0.1

F0582
2.8

Sample

F0571
9.21

F0571

ppm

ppm

ppm

ppm

ppm

ppm

1.50E+01

2.27E+01

8.31E+02

1 .OOE+02

5.06E+01

F0571
N/A

F0571
ug 8.25E-03 g/L

g/L

ppm

ppm

ppm

ppm

ppm

Sample
Duplicate

F0572
10.16

F0572

N/A

2.35E+01

7.80E+02

8.71 E+01

4.83E+01

F0572
ppm 4.37E+01

F0572
7.70E-03

-J

Spike of
Sample

Check
Standard

N/A

N/A

F0574

91.80%

97.50%

102.70%

101.50%

100.50%

F1202
100.30%

F0574
97.30%

g/L

ppm

ppm

ppm

ppm

ppm

ppm

g/L

F0573

10.11

F0429

85.60%

102.40%

108.40%

105.60%

110.30%

F1201
99.40%

F0573
98.30%



Analytical Batch

LAB SEGMENT SERIAL #:F0561

INSTRUMENT N/A
PROCEDURE/REV LA-504-101/A-2

TECHNOLOGIST M. Franz

DATE March 13, 1990

TEMPERATURE N/A
STARTING TIME 0830
ENDING TIME 1500
CHEMIST H. S. Rich

DESCRIPTION LAB ID

1 Reagent Blank F0582

2 Sample 89-076 F0571

3 Duplicate Sample 89-076 F0572

4 Spike of Sample 89-076 F0573

5

6

7

8

9

10

11

CUSTOMER ID:89-076

Water Digestion

Note: Sample is not spiked
prior to digestion. This
procedure provides a sample to
be spiked later with the
appropriate elements.

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

N/A

Spike (See Note)

SST-102 Rev. F 9/7/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0561

INSTRUMENT WB24721

PROCEDURE/REV LA-533-105/A-3

TECHNOLOGIST N. E. Wright

DATE April 06, 1990

TEMPERATURE 22 C
STARTING TIME 1100 04-05-90

ENDING TIME 1515 04-05-90

CHEMIST H. S. Rich

DESCRIPTION LAB ID

I Initial LMCS Check Std. F0426

2 Reagent Blank F0438

3 Sample 89-070 F0427

4 Duplicate Sample 89-070 F0428

5 Spike 89-070 F0429

6 Sample 89-071 F0451

7 Duplicate Sample 89-071 F0452

8 Sample 89-072 F0475

9 Duplicate Sample 89-072 F0476

10 Sample 89-075 F0547

11 Duplicate Sample 89-075 F0548

CUSTOMER ID:89-076

Ion Chromatograph Analysis from
Water Digestion

DESCRIPTION LAB ID

12 Sample 89-076 F0571

13 Duplicate Sample 89-076 F0572

14 Sample Core-007 F0983

15 Duplicate Sample Core-007 F0984

16 Duplicate Sample Core-006 F0064

17 Final LMCS Check Std. F0574

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT . VOL. OF STD .

LMCS Check Std. 6C1 1HO/lOOuL 10.1 mL

Spike of 89-083 35C9-77/300uL F0427/50uL 5.3 mL

SS1-102 Rev. F 9/7/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Ion Chromatograph

PROCEDURE: LA-533-105 REVISION: A-3
INSTRUMENT: DIONEX 4000 PROPERTY NUMBER: WB24721
TECHNOLOGIST: Nora Wright PAYROLL NUMBER: 6B107
DATE: April 03, 1990

CALIBRATION STANDARD ID: 35C9-77 issued April 02, 1990
ANALYTE CONCENTRATION: F 60.0 C1 76.0 NO3 611.0 P04 606.0 SO4 589.0

TYPE OF CALIBRATION: Linear

COMMENTS:

ST-103 Rcv. (DMaMtO 9/4/90 Int mim
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DIONEX METHOD PARAMETERS - SST.MET

Detector Parameters
Number of Detectors........................................
Detector 1 Type ..---...........................................

Report Options
Run Time (minutes)..........................................
Detector 1 real time plot scale............................
Print Report...............................................
Print Replot...............................................
AutoScale Replot to Highest Peak...........................
Print Retention Times on Chromatogram......................
List Peaks Not Found in this run-...........................
Report Unknowns found in run-...............................
Record Raw Data............................................
Raw Data File Name: A:\90040300.DO5
Record Result Data-----.........................................

Integration Parameters
Sampling Rate (seconds).......... ..........................
Peak Threshold (mV or uS/data pt interval)..................
Starting Peak Width (seconds)-...---...........................
Peak Area Reject.-............................................

Integration Timed Events

Time Description
-------------------------------------------------------

Calibration Parameters

External or Internal Calibration...........................
Calibrate by Area or Height ---................................
Replace Or Average Calibrations...............................
Number Of Levels for Calibration-...........................
Calibration fit type .......................................
Response Factor for unknown peaks-..........................
Default Injection Volume-...................................
Default Dilution Factor....................................
Area Reject for Reference Peaks---............................
Percent Retention Time Window for Reference Peaks..........

External
Height
Replace
6

Quadratic
0.0
1.0
1.0
1000
5.0

1
CDM

11.50
20.00
Yes
Yes
Yes
Yes
No
Yes
Yes

No

0.20
0.400
10.0
1000
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IC Control File: C:\WINDOWS\AI400\METHOD\GROUTO1.TE

Step Time Description
----------------------------------------------------------

Init CDM AutoOffset Off
Init CDM Recorder Mark OFF
Init CDM Temp. Comp. = 1.7 / Deg CInit CDM Recorder Range = 1.000 uS
Init CDM Cell ON
Init CMA Heater = 25 Deg. C
Init Valve A ON
Init Valve B ON
Init Inject Valve OFF
Init CIM Relay 1 OFF
Init CIM Relay 2 OFF
Init CIM AC 1 OFF
Init CIM AC 2 OFF
Init GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset ON

1 0.0 CDM AutoOffset ON
1 0.0 GPM Reset OFF
2 0.1 Inject Valve ON
2 0.1 GPM Run Gradient Clock
3 3.0 Inject Valve OFF
4 3.5 CIM Relay 1 ON
5 4.0 CIM Relay 1 OFF
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Component # 1 FLUORIDE Retention Time 1.02
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 4.11817E-004
Least Squares Intercept = -6.11181E-002
Ka = -3.36922E-010

Level Amount

1
2
3
4
5
6

Area

1.19800E-001
2.98500E-001
5.94100E-001
1.17650E+000
2.30800E+000
4.44440E+000

1733
4705
9348

21998
37180
74116

Window Size

Height

320
821

1644
3547
5315

11092

Component # 2 CHLORIDE Retention Time 1.62
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 7.20825E-004
Least Squares Intercept = -7.89437E-002
Ka = -1.05413E-008

Window Size

Level Amount

1.51700E-001
3.78110E-001
7.52480E-001
1.49020E+000
2.92300E+000
5.62950E+000

Component # 3 NITRITE Retention Time 1.95
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 6.03697E-004
Least Squares Intercept = 4.43064E-001
Ka = 3.82504E-009

0
0
0
0
0
0

Window Size

Level Amount Area Height
------------------------------------------------------------

1.06990E+000
2.66670E+000
5.30700E+000
1.05099E+001
2.06146E+001
3.97026E+001

9937
25698
53506

114215
218918
440177

1
2

4

Component # 4 BROMIDE Retention Time
Reference Peak FLUORIDE Window Size
Least Squares Slope = 1.66948E-003
Least Squares Intercept = 2.80223E-001
Ka = -5.76698E-010

Level Amount Area

1.00100E+000
2.49500E+000
4.96500E+000
9.86850E+000
1.92877E+001
3.71471E+001

1360
3515
7323
5244
8443
9476

3.00
5.00%

Height

495
1341
2740
5689

11502
22240

Area

1
2
3
4
5
6

Height

1456
4024
8080

17215
28370
59291

241
594

1191
2702
4066
9183

1
2
3
4
5
6

1
2
3
4
5
6
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Component # 5 NITRATE Retention Time 3.70
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 2.26506E-003
Least Squares Intercept = -5.58779E-001
Ka = 2.11324E-008

Level Amount

1
2
3
4
5
6

1.21960E+000
3.03970E+000
6.04950E+000
1.19805E+001
2.34991E+001
4.52580E+001

Area

7363
19564
39111
83794

132213
274103

Window Size

Height

607
1518
2906
5858
9250

17468

Component # 6 PHOSPHATE Retention Time 6.03
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 6.51026E-003
Least Squares Intercept = -2.98628E-001
Ka = -1.07878E-007

Window Size

Level Amount Area Height
--------------------------------------------------------

1.20960E+000
3.01490E+000
6.00000E+000
1.18824E+001
2.33068E+001
4.48876E+001

3420
9585

19755
32539
69406

142872

198
519

1057
1886
3876
8003

Component # 7 SULFATE Retention Time 7.48
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 3.09635E-003
Least Squares Intercept = -7.42866E-001
Ka = -2.82182E-008

Level Amount

1
2
3
4
5
6

1.17560E+000
2.93030E+000
5.83170E+000

.1.15491E+001
2.26530E+001
4.36284E+001

Area

10745
26326
50588
79004

163581
343157

Window Size

Height

1

Component # 8 Oxalate Retention TimeReference Peak FLUORIDE Window SizeLeast Squares Slope = 0.00000E+000
Least Squares Intercept = 0.OOOOOE+000
Ka = 0.OOOOOE+000

515
1236
2357
4005
8158
6953

9.77
10.00%

Level Amount

0.OOOOOE+000
0.000 0E+000
0.OOOOOE+000
0.OOOOOE+000
0.OOOOOE+000
0.OOOOOE+000

1
2
3
4
5
6

Area

1
2
3
4
5
6

Height

80

0
0
0
0
0

98993

0
0
0
0
0

5848



12200 
Component: FLUORIDE
Fit Type: Quadratic
Conc - ( -3.369224e-010

( 4 .118173e-004 * Resp )+

Response

0

0
0 Concentration(ug/ml) 4.88884

10100 
Component: CHLORIDE
Fit Type: Quadratic
Conc - ( -1.054134e-008

( 7.208249e-004 * Resp )+

Response

n

0
0 Concentration(ug/ml) 6.19245

54420 
Component: NITRITE
Fit Type: Quadratic
Conc = ( 3.824921e-009 *

( 6 .037006e-004 * Resp )+

Response

0
Concentration(ug/ml) 43.6729

24460 
Component: BROMIDE
Fit Type: Quadratic
Conc = ( -5.766983e-010

( 1.669477e-003 * Resp )+

Response

0
0 Concentration(ug/ml) 40.8618
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1921

Response

0

8803

Response

0

18650

Response

0

)

O Concentration(ug/ml) 49.7838

O Concentration(ug/ml) 49.3764

C

Concentration(ug/ml) 47.9912

Component: NITRATE
Fit Type: Quadratic
Conc - ( 2.113242e-008 *
2.265060e-003 * Resp )+

Component: PHOSPHATE
Fit Type: Quadratic
Conc = ( -1.078779e-007
6.510264e-003 * Resp )+

omponent: SULFATE
it Type: Quadratic
onc - ( -2 .821818e-008
3 .096352e-003 * Resp )+
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DATA REPROCESSED ON Mon Jul 02 13:05:05 1990

Sample Name: AUTOCALlR Date: Tue Apr 03 10:17:01 1990
Data File : A:\90040300.DO3
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 3 Detector: CDM

******************EXTERNAL STANDARD REPORT **************

Stop time = 11.50 Minutes Number of Data Points =3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REP % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 1.02 FLUORIDE 1.198e-001 1.733e+003 320 1 0 0.00%
2 1.63 CHLORIDE 1.517e-001 1.456e+003 241 1 0 0.00%
3 3.75 NITRATE 1.220e+000 7.363e+003 607 1 0 0.00%
4 6.07 PHOSPHATE 1.210e+000 3.420e+003 198 1 0 0.00%
5 7.52 SULFATE 1.176e+000 1.075e+004 515 1 0 0.00%-

0.65 
37

7.52

1.02

1.63

us

6.07

-0.10

0 2 4 6 8 10
Minutes
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DATA REPROCESSED ON Mon Jul 02 14:37:19 1990

Sample Name: AUTOCAL2R Date: Tue Apr 03 10:29:21 1990Data File : A:\90040300.DO4
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 4 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3451Area reject = 1000 One Data Point per 0.2 secondsAmount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME----------------------------------------------------------------

1 1.02 FLUORIDE 2.984e-001 4.705e+003 821 1 0 0.00%2 1.62 CHLORIDE 3.783e-001 4.024e+003 594 1 0 -1.02%3 3.73 NITRATE 3.039e+000 1.956e+004 1518 1 0 -0.44%4 6.02 PHOSPHATE 5.755e+000 9.585e+003 519 1 0 -0.82%5 7.47 SULFATE 6.145e+000 2.633e+004 1236 1 0 -0.67%

1.69

3.73

7.47

1.02

us
1.62

6.02

-0.19

0 2 4 6 8 10

Minutes
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DATA REPROCESSED ON Mon Jul 02 14:37:59 1990

Sample Name: AUTOCAL3R Date: Tue Apr 03 10:41:41 1990
Data File : A:\90040300.DO5
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 5 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME----------------------------------------------------------------------------------
1 1.02 FLUORIDE 5.941e-001 9.348e+003 1644 1 0 0.00%
2 1.62 CHLORIDE 7.523e-001 8.080e+003 1191 1 0 -1.02%
3 3.70 NITRATE 6.051e+000 3.911e+004 2906 1 0 -1.33%
4 6.03 PHOSPHATE 8.564e+000 1.976e+004 1057 1 0 -0.55%
5 7.48 SULFATE 8.817e+000 5.059e+004 2357 1 0 -0.44%

3.19

uS

-0.33

0

3.70

7.48

1.02

1.62

6.03

,_11

I I I

2 4 6

Minutes
8 10
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DATA REPROCESSED ON Mon Jul 02 14:38:33 1990

Sample Name: AUTOCAL4R Date: Tue Apr 03 10:54:02 1990
Data File : A:\90040300.DO6
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 6 Detector: CDM

******************EXTERNAL STANDARD REPORT **************

Stop time = 11.50 Minutes Number of Data Points =3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF %DELTANUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 1.02 FLUORIDE 1.177e+000 2.200e+004 3547 1 0 0.00%2 1.63 CHLORIDE 1.490e+000 1.722e+004 2702 1 0 0.00%3 3.67 NITRATE 1.198e+001 8.379e+004 5858 1 0 -2.22%4 6.03 PHOSPHATE 1.460e+001 4.206e+004 2212 1 0 -0.55%5 7.50 SULFATE 1.496e+001 1.068e+005 4931 1 0 -0.22%

6.47

3.67

7.50

1.02

us 1.63

6.03

-0.61 1

0 2 4 6 810
Minutes
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DATA REPROCESSED ON Mon Jul 02 14:39:07 1990

Sample Name: AUTOCAL5R Date: Tue Apr 03 11:06:22 1990
Data File : A:\90040300.DO7
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 7 Detector: CDM

******************EXTERNAL STANDARD REPORT **************

Stop time = 11.50 Minutes Number of Data Points =3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTANUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 1.02 FLUORIDE 3.050e+000 4.520e+004 7323 1 0 0.00%2 1.63 CHLORIDE 3.751e+000 3.558e+004 5631 1 0 0.00%3 3.60 NITRATE 2.869e+001 1.757e+005 11209 1 0 -4.00%4 6.02 PHOSPHATE 2.675e+001 8.811e+004 4535 1 0 -0.82%5 7.50 SULFATE 2.728e+001 2.192e+005 10100 1 0 -0.22%

3.60

7.50

1.02

us 1.63

6.02

-1.20

0 2 4 6 8 . 10
Minutes
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DATA REPROCESSED ON Mon Jul 02 14:39:42 1990

Sample Name: AUTOCAL6R Date: Tue Apr 03 11:18:42 1990Data File : A:\90040300.DO8
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 8 Detector: CDM

******************EXTERNAL STANDARD REPORT **************

Stop time = 11.50 Minutes Number of Data Points =3451Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. inREDLT
NUM TIME NAME Rg RAHEGTB EAK% ETAM
------------..------ ug/---l-AREA----HEIGHT----BL--PEAK---RET TIME---
1 1.02 FLUORIDE 5.778e+000 9.886e+004 14697 2 0 0.00%2 1.63 CHLORIDE 7.060e+000 7.699e+004 11887 2 0 0.00%3 3.52 NITRATE 5.544e+001 3.641e+005 21314 1 0 -6.22%4 5.92 PHOSPHATE 5.042e+001 1.851e+005 9060 1 0 -2.47%5 7.40 SULFATE 5.218e+001 4.591e+005 20537 1 0 -1.55%

23.50

3.52
7.40

1.02

1.63
us

5.92

-2.17

0 2 4 6 a1
Minutes
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DIONEX SCHEDULE - A:\90040500.SCH

Inject Sample Name Method Name Data File Volume Dilution Int Std----------------------------------------------------------------------------
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

19

SETUP
BLANK
LMCS/6C11-HO
438B
427
428D
429S
451
452D
475
476D
547
548D
571
572D
983
984D
64D
LMCS/6C11-HO

c:\windows\ai
C:\windows\ai
c: \windows\ai
c:\windows\ai
c:\windows\ai
C:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
C:\windows\ai
c:\windows\ai
C:\windows\ai
c: \windows\ai
c:\windows\ai
c:\windows\ai
c:\Windows\ai
c:\windows\ai
c:\windows\ai

c:\windows\ai
c:\windows\ai
c: \windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
C:\windows\ai
c:\windows\ai
c: \windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
C:\windows\ai
c:\windows\ai

101
1
101
101
101
101
101
101
101
101
101
101101

51
51
101
101
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Sample Name: BLANK Date: Thu Apr Ct 11:07:'4 1990
Data File : c:\windows\ai400\data\9) -593.dh
Method : c:\windos\ai4C\mrthod\sst-met
C1I11 Address: Syst tm : 1 Cyc: Ie41: 2 Detector: CDMvI

********** ~.****** EXTI:RNAtL STANDAR1 REPORT ****** +.** c*

Start Time 0.00 minutes Stop time =11 .50 Minute-3
Number of Data Points = 450 One Data Point per 0.2 sLcond dAreareject = 1000
AmouIt Injected = 1 Di lutiorn factor 1

PEAK' RET PEAK CONC. in REF [ 7 DELTAtNUN TI ME NAME ug /m 1 RE -IA HIiGHr DL PEAK RET TIME
-- -- -- -- -- --- -- --- --- -- --- --- --- -- --- --- -- ----- -- -- -- ----- ------- -- -- ------E1 1.3 .C) +C)C-)c 1. ()21 +C) 1 06 1

0.13
1.38

us

-0.02
0 2 4 i10

Mirnules
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Sample Name: LMCS/6C11-HO Date: Thu Apr 05 12:09:1H 1990
Data File : :\windows\ai400\data\900-5963.dO-.-.
Method : c:\windows\ai400\method\sst.met
CIM Address: I system : 1 Cycleo: 3 Detector: CDM

* *******~****~*.***** EXTERNAL STANDARD REPORT ************

Start Time = 0.00 minutes
Number of Data Points= 3450
Aroareject " 1000
AM(UnLIt Injected = I Dilu

Stop time = 11.50 Minuttes
One Data Point per 0.2 uecondi

tion factor 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 1.00 FLUORIDE 5.097e+001 9.542e+003 1452 1 0 -1.64%
2 1.58 CHLORIDE 7.lleu+001 7.920e+003 1209 1 0 -3.0%6
3 3.52 NITRATE 6.106e+002 3.9390+004 2949 1 ( 0.00"/
4 5.88 PHOSPHATE 6.03%e+002 2.002u+004 1084 1 0 -0.56%
5 7.02 SULFATE 6.26Be+002 5.312e+004 2626 1 0 -5..10%

352

702

5.88

0 I

1.00

1.58

-0.2 91
In



Sample Name: 403L Date: Thu Apr 05 12:21:14 1990
Data File : c:\windows\ai400\data\900-5963.d04
Method : c:\windows\ai400\method\sst.met
CIM Address: 1 System : 1 Cycleo: 4 Detector: CDM

***********K***~**** EXTERNAL STANDARD REPORT *

Start Time = 0.00 minutes Stop time = 11.50 Minutes
Number of Data Points =3450 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 1

PEAK RET PEA[: CONC. in REF X DELTA
NUM TIME NAME ug/m L AREA HEIGHT BL PEAK RET TIME

1 1.60 CHLOR IDE 2.017e-001 1.746e+004 266 1 0 -2.04%

0.25

1.60

uS

-024 4
0 2 4 6 8 1

Minues92



DATA REPROCESSED ON Thu Aug 23 13:29:46 1990

Sample Name: 571 Date: Thu Apr 05 15:24:11 1990
Data File : A:\90040500.D14
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 14 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

----------------------------------------------------------------------------------
1 1.00 FLUORIDE 4.906e+001 9.670e+003 1393 2 0 0.00%
2 1.38 0.000e+000 1.680e+003 186 2
3 1.60 CHLORIDE 2.273e+001 1.971e+003 309 2 0 0.00%
4 1.93 NITRITE 1.637e+002 1.087e+004 1421 1 0 0.00%
5 3.53 NITRATE 8.307e+002 5.339e+004 3996 1 0 0.00%
6 5.90 PHOSPHATE 1.005e+002 2.118e+003 131 1 0 0.00%
7 7.05 SULFATE 5.065e+001 3.082e+003 174 1 0 0.00%

File: A:\90040500.D14 Sample: 571

NITRATE

4.050 ------------------------------------ -

3.550

3.050

2.550

2.050

1.550

1.050

0.550

0.050

-0.450

0.

-------------------------

-------------------------

FLUORIKfITRITE

----- --------

OLORI E
---- -.-----

I I I I I - -

00

.--- - ------ ----------------------------------------------

-- ------------ - -----------------------------------

---------- .

------------------------------- - PHOS AT ULFATE
- -- ---------------------------------- -

- - - - - - - - - - - - -- - - - ---

5.00 10.00

us
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DATA REPROCESSED ON Thu Aug 23 13:31:14 1990

Sample Name: 572D Date: Thu Apr 05 15:36:28 1990
Data File : A:\90040500.D15
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 15 Detector: CDM

*********************** EXTERNAL STANDARD REPORT **************************

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

--------------------------------------------------------------------------------------

1 1.02 FLUORIDE 4.757e+001 8.430e+003 1347 2 0 0.00%
2 1.38 0.000e+000 1.738e+003 199 2
3 1.60 CHLORIDE 2.348e+001 2.096e+003 323 2 0 0.00%
4 1.95 NITRITE 1.634e+002 9.891e+003 1418 1 0 0.00%
5 3.53 NITRATE 7.799e+002 5.000e+004 3755 1 0 0.00%
6 5.90 PHOSPHATE 8.708e+001 1.616e+003 105 1 0 0.00%
7 7.03 SULFATE 4.831e+001 2.908e+003 164 1 0 0.00%

File: A:\90040500.D15 Sample: 572D

NITRATE
4.050 ----------------------------------------------.--------

3.550

3.050

2.550

2.050

1.550

1.050

0.550

0.050

-0.450

0.

[---

--------------------------

FLUORIctI TRITE

-----------

HLORI E
- - -n n - -

I I I I I I I

00

- .. - - - -..-.-- ... -- - - --- -- ---- - - - -- -

----.----- -.- - - . .. - - - - - - - - --- - - - - -

-- -- - ---------------------- -- - -- --- - - -

----------------------------

-------------------- --- ----. -- ---- - - -- - -

--------- P-H A- A-

5.00 10.00

uS
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DATA REPROCESSED ON Thu Aug 23 13:17:53 1990

Sample Name: 429S Date: Thu Apr 05 13:58:17 1990
Data File : A:\90040500.D07
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 7 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 101

PEAK RET
NUM TIME

PEAK
NAME

CONC. in
ug/ml AREA

REF % DELTA
HEIGHT BL PEAK RET TIME

1.00 FLUORIDE
1.58 CHLORIDE
1.93 NITRITE
3.35 NITRATE
5.77 PHOSPHATE
6.93 SULFATE

3.052e+002 7.634e+004
4.348e+002 5.743e+004
1.089e+002 6.323e+003
3.839e+003 2.908e+005
3.452e+003 1.356e+005
3.527e+003 3.404e+005

File: A:\90040500.D07 Sample: 429S

---------------------NITR-T-- -----------------------------

17.428 ----------------------

14.928 ------------------------

12.428 -------------------

uS 9.928

7.428

4.928

2.428

-0.072

0.00

FLUORIDE

HLORIDE

---- ---------

'TI

---

--. I
'-U jil ~m~m

-----------

TRIT-E

4

Ia
4

I

I
*1

I
I
I

.4

SULFATE-.----- -- - -- --- --- -

---------------- 4

----------

---- -~.-+ - - - --- II
PH SPHAT---------- ..

--------- ---- ------

S S S

5.00

d.

------

- - --- ---------

- -

10.00

1
2
3
4
5
6

19.928

9685
8656

836
17987
6762

16085

2
3
4
1
2
2

0
0
0
0
0
0

0.00%
0.00%
0.00%
0.00%
0.00%

-6.31%
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DATA REPROCESSED ON Thu Aug 23 13:37:04 1990

Sample Name: LMCS/6C11-HO Date: Thu Apr 05 16:25:34 1990
Data File : A:\90040500.D19
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 19 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

-------------------------------------------------------------------------------
1 1.00 FLUORIDE 5.094e+001 9.493e+003 1451 1 0 0.00%
2 1.58 CHLORIDE 7.021e+001 7.816e+003 1180 1 0 0.00%
3 3.53 NITRATE 6.154e+002 3.890e+004 2971 1 0 0.00%
4 5.85 PHOSPHATE 6.079e+002 2.009e+004 1091 1 0 0.00%
5 6.95 SULFATE 6.252e+002 5.262e+004 2619 1 0 -6.08%

File: A:\90040500.D19 Sample: LMCS/6C11-H0

4.050

3.550

3.050

2.550

2.050

1.550

1.050

0.550

0.050

-0.450

0.

----------------------------------------------

---------------------------------------- ------------
NITRATE

-S--LFA-E ----------

------------ ------------ -----------

----------- ------------- ----------------- - -..-...-

HLORIDE
---------------I-----

--

, . I I I I

00
I I I I I I I I I I I . I 1

5.00 10.00
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Analytical Batch

LAB SEGMENT SERIAL #:F0561

INSTRUMENT WB24721

PROCEDURE/REV LA-533-105/A-3
TECHNOLOGIST N. E. Wright
DATE April 12, 1990

TEMPERATURE 22 C
STARTING TIME 1100

ENDING TIME 1515
CHEMIST H. S. Rich

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0426

2 Reagent Blank F0438

3 Sample 89-070 F0427

4 Duplicate Sample 89-070 F0428

5 Spike 89-070 F0429

6 Sample 89-071 F0451

7 Duplicate Sample 89-071 F0452

8 Sample 89-072 F0475

9 Duplicate Sample 89-072 F0476

10 Sample 89-075 F0547

11 Duplicate Sample 89-075 F0548

CUSTOMER ID:89-076

Ion Chromatograph Analysis from
Water Digestion

* Run for Flouride only

2nd Run

DESCRIPTION LAB ID

12 Sample 89-076 F0571

13 Final LMCS Check Std. 89-076 F0574

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD .

LMCS Check Std. 6C11HO/100 ul 10.1 mL

Spike 35C9-77/300 uL F0427/50 uL 5.3 mL

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Ion Chromatograph

PROCEDURE: LA-533-105 REVISION: A-3

INSTRUMENT: DIONEX 4000 PROPERTY NUMBER: WB24721

TECHNOLOGIST: Nora Wright PAYROLL NUMBER: 68107

DATE: April 11, 1990

CALIBRATION STANDARD ID: 35C9-78 issued April 02, 1990

ANALYTE CONCENTRATION: F 50.0 C1 65.0 N01 610.0 PO, 608.0 SO, 594.0 in ppm

TYPE OF CALIBRATION: Linear

COMMENTS:

SST-103 Rev. (Draft) 9/4/90 Interim
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DIONEX METHOD PARAMETERS - SST.NET

Detector Parameters
Number of Detectors........................................
Detector 1 Type............. ...............................

Report Options
Run Time (minutes)-.........................................
Detector 1 real time plot scale.............................
Print Report...................................................
Print Replot................................................
AutoScale Replot to Highest Peak...........................
Print Retention Times on Chromatogram......................
List Peaks Not Found in this run.--..........................
Report Unknowns found in run..-..............................
Record Raw Data.............................................
Raw Data File Name: A:\90040979.D08
Record Result Data--.-.........................................

Integration Parameters
Sampling Rate (seconds)-----...................................
Peak Threshold (mV or uS/data pt interval)- .................
Starting Peak Width (seconds).---..............................
Peak Area Reject..............................................

Integration Timed Events

Time Description
-------------------------------------------------------

Calibration Parameters

External or Internal Calibration............................
Calibrate by Area or Height '--................................
Replace Or Average Calibrations-............................
Number Of Levels for Calibration- -...........................
Calibration fit type.......................................
Response Factor for unknown peaks ..........................
Default Injection Volume ...................................
Default Dilution Factor. ....................................
Area Reject for Reference Peaks-............................
Percent Retention Time Window for Reference Peaks ..........

External

Height
Replace
6

Quadratic
0.0
1.0
1.0
1000

5.0

1
CDM

11.50
20.00

Yes
Yes
Yes
Yes
No
Yes

Yes

No

0.20
0.400
10.0
1000
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Component # 1 FLUORIDE Retention Time 1.00
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 3.68480E-004
Least Squares Intercept = -1.99974E-004
Ka = -4.02362E-009

Window Size

Level Amount Area Height
---------------------------------------------------------
1
2
3
4
5
6

9.78000E-002
2.43800E-001
4.85200E-001
9.60800E-001
1.88460E+000
3.62900E+000

1668
3642
9315

18456
35592
83552

300
607

1320
2776
5385

11233

Component # 2 CHLORIDE Retention Time 1.60
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 6.15991E-004
Least Squares Intercept = -3.39552E-002
Ka = -1.21610E-008

Window Size

Level Amount Area Height
---------------------------------------------------------
1 1.31700E-001 2313 358
2 3.28400E-001 3676 587
3 6.53500E-001 6685 1135
4 1.29410E+000 14160 2092
5 2.53800E+000 28199 4705
6 4.88900E+000 62634 9921

Component # 3 NITRITE Retention Time 1.95
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 7.28693E-004
Least Squares Intercept = 2.72186E-001
Ka = 3.36454E-009

Window Size

Level Amount Area Height
----------------------------------------------------------
1
2
3
4
5
6

1.18960E+000
2.99000E+000
5.95050E+000
1.17843E+001
2.39442E+001
4.45185E+001

9937
25698
53506

114215
218918
440177

1360
3515
7323

15244
28443
49476

Component # 4 NITRATE Retention Time 3.38Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 2.06336E-003
Least Squares Intercept = -2.78230E-001
Ka = 2.72813E-010

Window Size

Level Amount Area Height
----------------------------------------------------------
1 1.21960E+000
2 3.03980E+000
3 6.04950E+000
4 1.19800E+001
5 2.35000E+001
6 4.52600E+001

7900
19225
40617
84027

171346
368906

677
1565
3098
6111

11368
22029
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Component # 5 PHOSPHATE Retention Time 5.80Reference Peak C:\WINDOWS\AI400\METIIOD\SST.MET
Least Squares Slope = 5.30474E-003
Least Squares Intercept = 1.89883E-001
Ka = -4.78291E-008

Window Size

Level Amount Area Height
--------------------------------------------------------
1 1.21550E+000 3360 1982 3 .02990E+000 9889 5363 6 .02970E+000 20802 11034 1.19412E+001 43160 2270
5 2.34230E+001 88767 45656 4.51110E+001 186751 9238

Component # 6 SULFATE Retention Time 6.85Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 2.26381E-003
Least Squares Intercept = 6.72726E-003
Ka = -1.34143E-008

Window Size

Level Amount Area Height
--------------------------------------------------------
1 1.18960E+000 10771 5572 2 .96520E+000 25693 12973 5.90100E+000 51993 26074 1.16860E+001 108657 53585 2.29231E+001 220178 108116 4.41480E+001 472662 22498

Component # 7 Oxalate Retention TimeReference Peak FLUORIDE Window Size
Least Squares Slope = 0.0000dE+00
Least Squares Intercept = 0.00000E+000
Ka = 0.00000E+000

9.77
10.00%

Level Amount Area Height
--------------------------------------------------------
1 0.OOOOOE+000 0 02 0.OOOOOE+000 0 03 O.OOOOOE+000 0 04 O.OOOOOE+000 0 05 0 .00000E+000 0 06 O.00000E+000 98993 5848

101
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123

Respon

1091

Respons

5442

Response

0

24230

Response

0
102

60

se

0

Concentration(ug/ml) 3.919

0

(

e

0 -
o Concentration(ug/ml) 5.3779

(

Concentration(ug/mi) 48.9704

C
F
C

0 Concentration(ug/mil) 49.786

Component: FLUORIDE
Fit Type: Quadratic
Conc - ( -4 .023616e-009

( 3.684797e-004 * Resp )+

Component: CHLORIDE
Fit Type: Quadratic
Conc - ( -1.216103e-008
6 .159914e-004 * Resp )+

Component: NITRITE
Fit Type: Quadratic
Conc - ( 3 .364537e-009 *
7.286927e-004 * Resp )+

omponent: NITRATE
it Type: Quadratic
onc - ( 2 .728131e-010 *
2 .063355e-003 * Resp )+



10160

Response

0

24750

Response

0

0 Concentration(ug/ml) 49.6221

0 Concentration(ug/ml) 48.5628

Component: PHOSPHATE
Fit Type: Quadratic
Conc - ( -4.782909e-008
5.304744e-003 * Resp )+

Component: SULFATE
Fit Type: Quadratic
Conc - ( -1.341431e-008
2.263806e-003 * tesp )+

103



DATA REPROCESSED ON Mon Jul 16 10:15:06 1990

Sample Name: AUTOCALlR Date: Wed Apr 11 10:22:06 1990Data File : A:\90040979.DO3
Method : C:\WINDOWS\AI400\METHOD\SST.MET

CMAddress: 1 System : 1 Cycle#: 3 Detector: CDM

******************EXTERNAL STANDARD REPORT **************

Stop time = 11.50 Minutes Number of Data Points 3451Area reject = 1000 One Data Point per 0.2 secondsAmount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. inREDLT
NUM IME AMEug/ml AREA HEIGHT BL PEAK RET TIME

1 1.38 0.000e+000 1.225e+003 140 22 1.60 CHLORIDE 1.317e-001 2.313e+003 358 2 0 0.00%3 1.95 NITRITE 1.190e+000 9.937e+003 1360 2 0 0.0014 3.67 NITRATE 1.220e+000 7.900e+003 677 1 0 0.00'-5 6.00 PHOSPHATE 1.216e+000 3.360e+003 198 1 0 0.001-6 6.98 SULFATE 1.190e+000 1.077e+004 557 1 0 0.00%

1.55

1.95

us 3.67

6.98

.>0

6.00

-0.16

0 2 4 6 810
Minutes
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DATA REPROCESSED ON Mon Jul 16 10:16:39 1990

Sample Name: AUTOCAL2R Date: Wed Apr 11 10:34:25 1990Data File : A:\90040979.DO4
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cyclelf: 4 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3451Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTANUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME----------------------------------------------------------------

1 1.00 FLUORIDE 2.438e-001 3.642e+003 607 1 0 0.00%2 1.38 0.000e+000 1.159e+003 132 23 1.60 CHLORIDE 3.284e-001 3.676e+003 587 2 0 0.00%4 1.95 NITRITE 2.990e+000 2.570e+004 3515 2 0 0.00%5 3.63 NITRATE 3.040e+000 1.923e+004 1565 1 0 0.00%6 5.98 PHOSPHATE 3.030e+000 9.889e+003 536 1 0 0.00%7 6.97 SULFATE 2.965e+000 2.569e+004 1297 1 0 0.00%

3.94

1.95

us
3.63

6.97

1.0
5.98

-0.36

0 2 4 6 8 10
Minutes
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DATA REPROCESSED ON Mon Jul 16 10:17:20 1990

Sample Name: AUTOCAL3R Dt:WdAr1 04:319Data File : A:\90040979.DOS ae e p 1 04:319
Method : C:\WINDOWS\AI400\METHOD\SST.MET

CMAddress: 1 System : 1 Cycle#: 5 Detector: CDM

******************EXTERNAL STANDARD REPORT ******** **

Stop time = 11.50 Minutes Number of Data Points =3450Area reject = 1000 One Data Point per 0.2 secondsAmount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. inREDLT
NUM IME AMEug/ml AREA HEIGHT BL PEAK RET TIME

1 .00 FLUORIDE 4.852e-001 9.315e+003 13-201 0 0.%
2 1.60 CHLTRITE 6.535e-001 6.685e+003 1135 1 0 0.001

4 1.95 NITRITE 5.951e+000 5.351e+004 7323 1 0 0.00%
4 359 NITRPATE 6.050e+000 4.062e+004 3098 1 0 0.00%-
5 5.97 PHSULFATE 6.030e+000 2.080e+004 1103 2 0 0.00%6 6.7 SUFATE5.901e+000 5.199e+004 2607 2 0 0.00%

8.14

1.95

us

3.58

6.97

1.

-0.75

0 2 4 6 0
Minutes
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DATA REPROCESSED ON Mon Jul 16 10:17:59 1990

Sample Name: AUTOCAL4R Date: Wed Apr 11 10:59:03 1990
Data File : A:\90040979.DO6
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 6 Detector: CDM

*********************** EXTERNAL STANDARD REPORT *************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME----------------------------------------------------------------------------------
1 1.00 FLUORIDE 9.608e-001 1.846e+004 2776 1 0 0.00%
2 1.58 CHLORIDE 1.294e+000 1.416e+004 2092 2 0 0.00%
3 1.95 NITRITE 1.178e+001 1.142e+005 15244 2 0 0.00%
4 3.53 NITRATE 1.198e+001 8.403e+004 6111 1 0 0.00%
5 5.93 PHOSPHATE 1.194e+001 4.316e+004 2270 2 0 0.00%
6 6.93 SULFATE 1.169e+000 1.087e+005 5358 2 0 0.00%

16.85 1

uS

-1.53

1.00
1.5

1.95

3.53
6.93

5.93

As93 I 
I

0 2 4 6

Minutes
8 10
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DATA REPROCESSED ON Mon Jul 16 10:18:38 1990

Sample Name: AUTOCAL5R Date: Wed Apr 11 11:11:21 1990
Data File : A:\90040979.DO7
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 7 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME-----------------------------------------------------------------------------------

1 1.00 FLUORIDE 1.885e+000 3.559e+004 5385 1 0 0.00%
2 1.60 CHLORIDE 2.538e+000 2.820e+004 4705 2 0 0.00%
3 1.95 NITRITE 2.394e+001 2.189e+005 28443 2 0 0.00%
4 3.47 NITRATE 2.350e+004 1.713e+005 11368 1 0 0.001
5 5.88 PHOSPHATE 2.342e+001 8.877e+004 4565 2 0 0.00%
6 6.90 SULFATE 2.292e+001 2.202e+005 10811 2 0 0.00%

31.40 I

S1.95

3.47

1.00

2 4

6.90

5.88

6
Minutes

us

-2.85
0 a
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DATA REPROCESSED ON Mon Jul 16 10:19:17 1990

Sample Name: AUTOCAL6R Date: Wed Apr 11 11:23:42 1990
Data File : A:\90040979.D08
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 8 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET
NUM TIME

PEAK
NAME

CONC. in
ug/ml AREA

REF % DELTA
HEIGHT BL PEAK RET TIME

1 1.00 FLUORIDE 3.629e+000 8.355e+004 11233 2 0 0.00%
2 1.60 CHLORIDE 4.889e+000 6.263e+004 9921 2 0 0.00%
3 1.95 NITRITE 4.452e+001 4.402e+005 49476 2 0 0.00%
4 3.38 NITRATE 4.526e+001 3.689e+005 22029 1 0 0.00%
5 5.80 PHOSPHATE 4.511e+001 1.868e+005 9238 2 0 0.00%
6 6.85 SULFATE 4.415e+001 4.727e+005 22498 2 0 0.00%

57.65 1

us

1.95

3.38

0I0

6.85

5.80

I I

8

-5.23

0 2 4 6

Minutes
10
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DIONEX SCHEDULE - A:\90041200.SCH

Inject Sample Name Method Name Data File Volume Dilution Int Std-------------------------------------------------------------------------
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

SETUP
BLANK
LMCS/6C11-HO
438B
427
428D
429S
451
452D
475
476D
547
548D
571
572D
983
984D
LMCS/6C11-HO

c:\windows\ai
c:\windows\ai
c:\windows\ai
C:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
C:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
C:\windows\ai
C:\windows\ai
c: \windows\ai

c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
C:\windows\ai
C:\windows\ai
C:\windows\ai
c:\windows\ai
C:\windows\ai
c:\windows\ai
C:\windows\ai
C:\windows\ai
c:\windows\ai
c:\windows\ai
c: \windows\ai

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10
1
101
10
101
101
101
101
101
101
101
101
101
101
101
21
21
101

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

110



DATA REPROCESSED ON Tue Oct 16 10:19:50 1990

Sample Name: BLANK Date: Thu Apr 12 12:21:20 1990
Data File : A:\90041200.DO2
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 2 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 1 3451 5Hz 0.00 11.50 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code

File: A:\90041200.DO2 Sample: BLANK

0.180

0.155 Unknown

0.130

0.105

us
0.080

0.055

0.030

0.005

-0.020

0.00 5.00 10.00
Minutes

ill



Sample Name: LMCS/6C11-HO Date: Thu Apr 12 11:33:35 1990Data File : 9 0 041200.DO3
Method : c:\windows\ai400\method\sst.met
CIM Address: 1 System : 1 Cycle: 3 Detector: CDM

EXTERNAL STANDARD REPORT **************************

Start Time = 0.00 minutes
Number of Data Points =3451 Stop time = 11.50 Minutes
Arerofata = o s 31 One Data Point per 0.2 secondsAreareject = 1000

Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF DELTANUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.00 FLUORIDE 5.450e+001 9.780e+003 1489 1 0 0.00%2 1.60 CHLORIDE 7 .288e+001 7.890e+003 1258 1 0 0.00%4 6.17 PHOSPHATE 5.993e+002 3.943e+004 3009 1 0 5.42%4 6.17 PHULATE 5.816e+002 2 .084e+004 1060 2 0 6.32%5 7.18 SULFATE 5.781e+002 5.320e+004 2564 2 0 4.87%

3.38

3.57

7.18

1.00
uS

1.60

6.17

-0.34

0 2 4 6 10
Minutes
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DATA REPROCESSED ON Tue Oct 16 10:10:30 1990

Sample Name: 438B Date: Thu Apr 12 12:45:50 1990
Data File : A:\90041200.DO4
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 4 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 1 3451 5Hz 0.00 11.50 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code

File: A:\90041200.D04 Sample: 4388

0.500

0.250

0.000

uS -0.250

-0.500

-0.750

Unknown

5.00 10.00
Minutes

-1.000

0. 00
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Sample Name: 571 Date: Thu Apr 12 13:48:31 1990
Data File : 90041200.D14
Method : c:\windows\ai400\method\sst.met
CIM Address: 1 System : 1 Cycle#: 14 Detector: CDM

*********************** EXTERNAL STANDARD REPORT **************************

Start Time = 0.00 minutes Stop time = 11.50 Minutes
Number of Data Points = 3451 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

---------------------------------------------------------------

1 1.02 FLUORIDE 1.497e+001 2.515e+003 404 1 0 1.67%
2 1.40 0.000e+000 1.705e+003 240 1
3 1.95 NITRITE 9.680e+001 6.749e+003 937 1 0 0.00%
4 3.60 NITRATE 4.287e+002 2.740e+004 2191 1 0 6.40%
5 7.22 SULFATE 2.433e+001 1.741e+003 103 1 0 5.35%

2.44

3.60

us 1.95

1.02

1.4

7.22

-0.24
0 2 4 6 8 10

Minutes
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DATA REPROCESSED ON Tue Oct 16 10:12:18 1990

Sample Name: 429S Date: Thu Apr 12 13:22:35 1990
Data File : A:\90041200.DO7
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 7 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1 101 3450 5Hz 0.00 11.50 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code

-----------------------------------------------------------------------------------

1 1.00 FLUORIDE 292.080 8669 67713 2 0.00
2 1.60 CHLORIDE 394.323 7505 48260 2 0.00
3 1.95 NITRITE 3479.557 39647 336532 2 0.00
4 3.38 NITRATE 3747.008 18071 293247 1 0.00
5 6.02 PHOSPHATE 3360.118 6632 135640 2 0.00
6 7.07 SULFATE 3334.760 16122 343503 2 0.00

File: A:\90041200.DO7 Sample: 4295

50.000

45.000 NITRITE

40.000

35.000

30.000

25.000
NITRATE

uS 20.000 SULFATE

15.000
FLUORIDE

10.000 CHLORI PHOSPHATE

5.000 - --

0.000

-5.000 I I

0.00 5.00 10.00
Minutes
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Sample Name: 6C11HO D
Data File : 900-5485.DO1
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#:

ate: Thu Apr 12 14:21:13 1990

1 Detector: CDM

*********************** EXTERNAL STANDARD REPORT **************************

Start Time = 0.00 minutes
Number of Data Points 3451
Areareject = 1000
Amount Injected = 1 Dilu

Stop time = 11.50 Minutes
One Data Point per 0.2 seconds

tion factor - 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME--------------------------------------------------------------------------------
1 1.00 FLUORIDE 5.455e-001 9.806e+003 1506 1 0 0.00%
2 1.60 CHLORIDE 7.267e-001 7.884e+003 1267 1 0 0.00%3 3.58 NITRATE 6.182e+000 4.031e+004 3130 1 0 5.91%4 6.18 PHOSPHATE 5.669e+000 2.050e+004 1043 2 0 6.61%5 7.18 SULFATE 5.724e+000 5.282e+004 2564 2 0 4.87%

-0.33

3.58

7.18

1.00

1.60

6.18

. i -I 

i

0 2 6

Minutes
8 10
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Analytical Batch

LAB SEGMENT SERIAL #:F0561

INSTRUMENT WB24721

PROCEDURE/REV LA-533-105/A-3
TECHNOLOGIST N. E. Wright
DATE April 17, 1990

TEMPERATURE Not Reported
STARTING TIME Not Reported

ENDING TIME Not Reported
CHEMIST H. S. Rich

DESCRIPTION LAB ID
1 Initial LMCS Check Std. F1197

2 Blank N/A

3 Reagent Blank F119B

4 Sample 9000B1 F1199

5 Duplicate Sample 9000B1 F1200

6 Spike 900081 F1201

7 Duplicate of Sample 89-076 F0572

8 Sample Core 0007 F0983

9 Duplicate Core 0007 F0984

10 Final LMCS Check Std. F1202

11

CUSTOMER ID:89-076

Ion Chromatograph Analysis

Water Digestion

* Run for Flouride only

3rd Run

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT . VOL. OF STD.

LMCS Check Std. 6C11-HP/100ul 10.1 ml

Spike 35C9-80/300ul F1200/5.Oml 5.3 mI

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Ion Chromatograph

PROCEDURE: LA-533-105 REVISION: A-3

INSTRUMENT: DIONEX 4000 PROPERTY NUMBER: WB24721

TECHNOLOGIST: Nora Wright PAYROLL NUMBER: 68107

DATE: April 11, 1990

CALIBRATION STANDARD ID: 35C9-78 issued April 02, 1990

ANALYTE CONCENTRATION: F 50.0 Cl 65.0 N0 610.0 P0, 608.0 SO, 594.0 in ppm

TYPE OF CALIBRATION: Linear

COMMENTS:

ST-103 Rev. iDraft) 9/4/90 Interim
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DIONEX METHOD PARAMETERS - SST.MET

Detector Parameters
Number of Detectors........................................
Detector 1 Type............................................

Report Options
Run Time (minutes)..........................................
Detector 1 real time plot scale............................
Print Report...............................................
Print Replot................................................
AutoScale Replot to Highest Peak...........................
Print Retention Times on Chromatogram......................
List Peaks Not Found in this run...........................
Report Unknowns found in run...............................
Record Raw Data............................................
Raw Data File Name: A:\90040979.DO3
Record Result Data.........................................

Integration Parameters
Sampling Rate (seconds)-....................................
Peak Threshold (mV or uS/data pt interval)..................
Starting Peak Width (seconds)...............................
Peak Area Reject-...-.-.........................................

Integration Timed Events

Time Description
-------------------------------------------------------

Calibration Parameters

External or Internal Calibration...........................
Calibrate by Area or Height-................................
Replace Or Average Calibrations ............................
Number Of Levels for Calibration...........................
Calibration fit type....---....................................
Response Factor for unknown peaks--..........................
Default Injection Volume---...................................
Default Dilution Factor ...---.................................
Area Reject for Reference Peaks-...--.........................
Percent Retention Time Window for Reference Peaks..........

External
Height
Replace
6
Quadratic
0.0
1.0
1.0
1000
5.0

119

1
CDM

11.50
20.00
Yes
Yes
Yes
Yes
No
Yes
Yes

No

0.20
0.400
10.0
1000

l



IC Control File: C:\WINDOWS\AI400\METHOD\GROUTOl.TE

Step Time Description

Init CDM AutoOffset Off
Init CDM Recorder Mark OFF
Init CDM Temp. Comp. = 1.7 / Deg C
Init CDM Recorder Range = 1.000 uS
Init CDM Cell ON
Init CMA Heater = 25 Deg. C
Init Valve A ON
Init Valve B ON
Init Inject Valve OFF
Init CIM Relay 1 OFF
Init CIM Relay 2 OFF
Init CIM AC 1 OFF
Init CIM AC 2 OFF
Init GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset ON

1 0.0 CDM AutoOffset ON
1 0.0 GPM Reset OFF
2 0.1 Inject Valve ON
2 0.1 GPM Run Gradient Clock
3 3.0 Inject Valve OFF
4 3.5 CIM Relay 1 ON
5 4.0 CIM Relay 1 OFF
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Component # 1 FLUORIDE Retention Time 1.00
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 3.68480E-004
Least Squares Intercept = -2.53206E-004
Ka = -4.02333E-009

Level Amount

1
2
3
4
5
6

Area

9.78000E-002
2.43800E-001
4.852 OE-001
9.60800E-001
1.88460E+000
3.62900E+000

1668
3642
9315

18456
35592
83552

Window Size

Height

300
607

1320
2776
5385

11233

Component # 2 CHLORIDE Retention Time 1.60
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 6.20250E-004
Least Squares Intercept = -4.60718E-002
Ka = -1.24687E-008

Window Size

Level Amount Area Height
---------------------------------------------------------

1.31700E-001
3.28400E-001
6.53500E-001
1.29410E+000
2.53800E+000
4.88900E+000

2313
3676587

66851135
14160
28199
62634

358
624

1150
2092
4705
9921

Component # 3 NITRITE Retention Time 1.95
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 7.28651E-004
Least Squares Intercept = 2.72668E-001
Ka = 3.36511E-009

Level Amount

1 1.18960E+000
2 2.99000E+000
3 5.95050E+000
4 1.17843E+001
5 2.39442E+001
6 4.45185E+001

Area

9937
25698
53506

114215
218918
440177

Window Size

Height

1360
3515
7323

15244
28443
49476

Component # 4 NITRATE Retention Time 3.67
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 2.06327E-003
Least Squares Intercept = -2.77920E-001
Ka = 2.76226E-010

Window Size

Level Amount Area Height
---------------------------------------------------------
1 1.21960E+000 7900 677
2 3.03980E+000 19225 1565
3 6.04950E+000 40617 3098
4 1.19800E+001 84027 6111
5 2.35000E+001 171346 11368
6 4.52600E+001 368906 92()
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Component # 5 PHOSPHATE Retention Time 6.00
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 5.30514E-003
Least Squares Intercept = 1.89751E-001
Ka = -4.78833E-008

Window Size

Level Amount Area Height

1
2
3
4
5
6

1.21550E+000
3.02990E+000
6.02970E+000
1.19412E+001
2.34230E+001
4.51110E+001

3360
9889

20802
43160
88767

186751

198
536

1103
2270
4565
9238

Component # 6 SULFATE Retention Time 6.98
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 2.26368E-003
Least Squares Intercept = 7.28276E-003
Ka = -1.34101E-008

Window Size

Level Amount Area Height

1 1.18960E+000 10771 557
2 2.96520E+000 25693 1297
3 5.90100E+000 51993 2607
4 1.16860E+001 108657 5358
5 2.29231E+001 220178 10811
6 4.41480E+001 472662 22498

Component # 7 Oxalate Retention Time
Reference Peak FLUORIDE Window Size
Least Squares Slope = 0.OOOOOE+000
Least Squares Intercept = 0.OOOOOE+000
Ka = 0.OOOOOE+000

9.77
10.00%

Level Amount Area Height
-----------------------------------------------------------

1 0.OOOOOE+000 0 0
2 0.00000E+000 0 0
3 0.OOOOOE+000 0 0
4 0.OOOOOE+000 0 0
5 0.OOOOOE+000 0 0
6 0.OOOOOE+000 98993 5848
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Concentration(ug/ml)

12360

Response

0
3.9919123

Component: FLUORIDE
Fit Type: Quadratic
Conc - ( -4.023334e-009

( 3.684803e-004 * Resp )+



Concentration(ug/ml)

10910

Response

0
5.37790

124

Component: CHLORIDE
Fit Type: Quadratic
Conc - ( -1.246868e-008

( 6.202502e-004 * Resp )+



Concentration(ug/ml)

Component: NITRATE
Fit Type: Quadratic
Conc = ( 2.741067e-010 *

( 2.063327e-003 * Resp )+

49.786
125

24230

Response

0
0



10160

a Loncentratlon(ug/ml) 49. 6221

|

Response

0

Component: PHOSPHATE
Fit Type: Quadratic
Conc - ( -4.788326e-008

( 5.305137e-003 * Resp )+

0 Concentration(ug/ml) 49.6221



24750

Response

0

127

Component: SULFATE
Fit Type: Quadratic
Conc - ( -1.341009e-008

( 2.263682e-003 * Resp )+

Concentration(ug/ml) 48.5;628



DATA REPROCESSED ON Mon Sep 17 09:57:48 1990

Sample Name: BLANK Date: Wed Apr 11 11:09:54 1990
Data File : A:\90040979.D02
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 2 Detector: CDM

*********************** EXTERNAL STANDARD REPORT *

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

-------------------------------------------------------------------------------

File: A:\90040979.002 Sample: BLANK

uS

0.180

0.155

0.130

0.105

0.080

0.055

0.030

0.005

Unknown

5.00 10.00

-0.020

0.00
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DATA REPROCESSED ON Mon Sep 17 09:59:43 1990

Sample Name: AUTOCALlR Date: Wed Apr 11 11:22:06 1990
Data File : A:\90040979.DO3
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 3 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

-------------------------------------------------------------------------------------

1 1.38 0.000e+000 1.225e+003 140 2
2 1.60 CHLORIDE 1.517e-001 2.311e+003 358 2 0 0.00%
3 1.95 NITRITE 1.190e+000 9.937e+003 1360 2 0 0.00%
4 3.67 NITRATE 1.220e+000 7.900e+003 677 1 0 0.00%
5 6.00 PHOSPHATE 1.210e+000 3.360e+003 198 1 0 0.00%
6 6.98 SULFATE 1.172e+000 1.077e+004 557 1 0 0.00%

File: A:\90040979.D03 Sample: AUTOCALIR

uS

1.800

1.550

1.300

1.050

0.800

0.550

0.300

0.050

-0.200

0.

NITRITE

CHLORI

Unkn n

-1-

NITRATE
SULFATE

E I

PHOSPHATE

5.00 10.0000
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DATA REPROCESSED ON Mon Sep 17 10:01:28 1990

Sample Name: AUTOCAL2R Date: Wed Apr 11 11:34:25 1990
Data File : A:\90040979.DO4
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 4 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET
NUM TIME

PEAK
NAME

CONC. in
ug/ml AREA

REF % DELTA
HEIGHT BL PEAK RET TIME

1.00 FLUORIDE
1.38
1.60 CHLORIDE
1.95 NITRITE
3.63 NITRATE
5.98 PHOSPHATE
6.97 SULFATE

2. 985e-001
0.000e+000
3.780e-001
2.990e+000
3.040e+000
3. 015e+000
2.920e+000

3.642e+003
1. 159e+003
3. 671e+003
2.570e+004
1.923e+004
9.889e+003
2.569e+004

607 1
132 2
587 2

3515 2
1565 1
536 1

1297 1

0 0.00%

0
0
0
0
0

0.00%
0.00%
0.00%
0.00%
0.00%

File: A:\90040979.D04 Sample: AUTOCAL2R

NITRITE

FLU0 8A0RI

kn n

NITRATE

E

SULFATE

PHOSPHATE

-0.450

0.00

130

1
2
3
4
5
6
7

4.050

3.550

3.050

2.550

2.050

1.550

1.050

0.550

uS

0.050

I I I I j I I I I I I I I I

5.00 10.00



DATA REPROCESSED ON Mon Sep 17 10:03:08 1990

Sample Name: AUTOCAL3R Date: Wed Apr 11 11:46:43 1990
Data File : A:\90040979.D05
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 5 Detector: CDM

*********************** EXTERNAL STANDARD REPORT *

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

---------------------------------------------------------------------------------

1 1.00 FLUORIDE 5.941e-001 9.315e+003 1320 1 0 0.00%
2 1.60 CHLORIDE 7.525e-001 6.685e+003 1135 1 0 0.00%
3 1.95 NITRITE 5.951e+000 5.351e+004 7323 1 0 0.00%
4 3.58 NITRATE 6.050e+000 4.062e+004 3098 1 0 0.00%
5 5.97 PHOSPHATE 6.000e+000 2.080e+004 1103 2 0 0.00%
6 6.97 SULFATE 5.812e+000 5.199e+004 2607 2 0 0.00%

File: A:\90040979.D05 Sample: AUTOCAL3R

8.100 NITRITE

7.100

6.100

5.100

uS 4.100 NITRATE

SULFATE
3.100

2.100 FLU0P8I RI E PHOSPHATE

1.100

0.100

-0.900

0.00 5.00 10.00
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DATA REPROCESSED ON Mon Sep 17 10:04:54 1990

Sample Name: AUTOCAL4R Date: Wed Apr 11 11:59:03 1990
Data File : A:\90040979.D06
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 6 Detector: CDM

*********************** EXTERNAL STANDARD REPORT **************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 1.00 FLUORIDE 1.176e+000 1.846e+004 2776 1 0 0.00%
2 1.58 CHLORIDE 1.490e+000 1.416e+004 2092 2 0 0.00%
3 1.95 NITRITE 1.178e+001 1.142e+005 15244 2 0 0.00%
4 3.53 NITRATE 1.198e+001 8.403e+004 6111 1 0 0.00%
5 5.93 PHOSPHATE 1.188e+001 4.316e+004 2270 2 0 0.00%
6 6.93 SULFATE 1.151e+001 1.087e+005 5358 2 0 0.00%

File: A:\90040979.D06 Sample: AUTOCAL4R

18.000
NITRITE

15.500

13.000

10.500

8.000 NITRATE

5.500
FLUORIDE

HLORI

3.000

0.500

SULFATE

PHOSPHATE
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DATA REPROCESSED ON Mon Sep 17 10:06:34 1990

Sample Name: AUTOCAL5R Date: Wed Apr 11 12:11:21 1990
Data File : A:\90040979.DO7
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 7 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET
NUM TIME

PEAK
NAME

CONC. in
ug/ml AREA

REF % DELTA
HEIGHT BL PEAK RET TIME

1 1.00 FLUORIDE 2.308e+000 3.559e+004 5385 1 0 0.00%
2 1.60 CHLORIDE 2.923e+000 2.820e+004 4705 2 0 0.00%
3 1.95 NITRITE 2.394e+001 2.189e+005 28443 2 0 0.00%
4 3.47 NITRATE 2.350e+001 1.713e+005 11368 1 0 0.00%
5 5.88 PHOSPHATE 2.330e+001 8.877e+004 4565 2 0 0.00%
6 6.90 SULFATE 2.258e+001 2.202e+005 10811 2 0 0.00%

File: A:\90040979.D07 Sample: AUTOCAL5R

40.500

35.500

30.500
NITRITE

FLU0 A RI

- I 1

NITRATE

E

SULFATE

PHOSPHATE

. I I I I I I
5.00 10.00

25.500

us20.500

15.500

10.500

5.500

0.500

-4.500

0.00
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DATA REPROCESSED ON Mon Sep 17 10:08:15 1990

Sample Name: AUTOCAL6R Date: Wed Apr 11 12:23:42 1990
Data File : A:\90040979.D08
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 8 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET
NUM TIME

PEAK
NAME

CONC. in
ug/ml AREA

REF % DELTA
HEIGHT BL PEAK RET TIME

FLUORIDE
CHLORIDE
NITRITE
NITRATE
PHOSPHATE
SULFATE

4.444e+000
5.630e+000
4. 452e+001
4. 526e+001
4. 489e+001
4. 348e+001

8.355e+004
6.263e+004
4.402e+005
3.689e+005
1.868e+005
4.727e+005

File: A:\90040979.D08 Sample: AUTOCAL6R

NITRITE

FLU0 B RI

NITRATE

E

SULFATE

PHOSPHATE

-9.000

0.00
i i I i i

5.00 10.00
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1
2
3
4
5
6

1.00
1.60
1.95
3.38
5.80
6.85

11233
9921

49476
22029

9238
22498

2
2
2
1
2
2

0
0
0
0
0
0

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

81.000

71.000

61.000

51.000

us41.000

31.000

21.000

1.000

t 
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DIONEX SCHEDULE - A:\90041700.SCH

Inj# Sample Name Method Name Data File Vol. Dil. Int.Std.
---------------------------------------------------------------------------------------

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

SETUP
BLANK
LMCS/6C11-HP
1198B
1199
1200D
1201S
572D
983
984D
LMCS/6C11-HP
R6640
R6641
R6642
R6664
R6665
R6669.STD
R6666
R6667
R6670
R6671
R6672
R6673
R6673.SP
R6674.STD

... \sst

... \sst

... \sst

... \sst

... \sst

... \sst

... \sst

... \sst
... \sst
... \sst
... \sst
... \sst
... \sst
... \sst
... \sst
... \sst
... \sst
... \sst
... \sst
... \sst
... \sst
... \sst
... \sst
... \sst
... \sst

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

... \900417001

1
1
101
1
1
1
1
101
21
21
101
1111
1111
1111
1111
1111
101
1111
1111
1111
1111
1111
1111
1111
101
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DATA REPROCESSED ON Mon Sep 17 09:16:34 1990

Sample Name: SETUP Date: Tue Apr 17 12:40:24 1990
Data File : A:\90041700.DO1
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 1 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

---------------------------------------------------------------------------------
1 1.00 FLUORIDE 2.10le-001 3.251e+003 574 1 0 0.00%
2 1.57 CHLORIDE 2.034e-001 2.406e+003 388 1 0 0.00%
3 3.55 NITRATE 1.807e+000 1.344e+004 1010 1 0 0.00%
4 6.12 PHOSPHATE 1.895e+000 5.614e+003 323 1 0 5.46%
5 6.97 SULFATE 1.889e+000 1.603e+004 835 1 0 0.00%

File: A:\90041700.DO1 Sample: SETUP

1.500

1.250

NITRATE

FLUORIDE

HLORIDE
PHOSPHATE

I I I I I I I

00
I I I I I I

5.00 10.00

SULFATE1.000

0.750

uS 0.500

0.250

0.000

-0.250

I
Ti

-0.500

0.
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DATA REPROCESSED ON Mon Sep 17 09:18:40 1990

Sample Name: BLANK Date: Tue Apr 17 12:52:42 1990Data File : A:\90041700.DO2
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 2 Detector: CDM

*********************** EXTERNAL STANDARD REPORT *****************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in
NUM TIMEH BAM * REF %DELTAN ..TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

-------------------------------------------------------------------------------
1 1.38 0.000e+000 1.652e+003 156 1

0.500

0.400

0.300

uS 0.200

0.100

0.000

-0.1001

0.

File: A:\90041700.D02 Sample: BLANK

1

,

00 rn
D.0 V 10.00
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DATA REPROCESSED ON Mon Sep 17 09:20:50 1990

Sample Name: LMCS/6C11-HP Date: Tue Apr 17 13:04:58 1990

Data File : A:\90041700.DO3
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 3 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451

One Data Point per 0.2 seconds
Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA

NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
---------------------------------------------------------------------------------

1 1.00 FLUORIDE 7.000e+001 1.159e+004 1922 1 0 0.00%
2 1.58 CHLORIDE 8.693e+001 9.282e+003 1497 1 0 0.00%
3 3.50 NITRATE 7.249e+002 4.811e+004 3611 1 0 0.00%
4 5.97 PHOSPHATE 7.054e+002 2.467e+004 1296 2 0 0.00%
5 6.80 SULFATE 7.286e+002 6.479e+004 3246 2 0 0.00%

File: A:\90041700.D03 Sample: LMCS/6C11-HP

NITRATE

FLUORIDE

HLORIDE

PHOSPHATE

'V

iT.

~F* I:j~
~d
~ .4,,

~ F ..~4.

-0.450

0.00

I I I I I I I I I. . .I I

5.00 10.00
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SULFATE

4.050

3.550

3.050

2.550

2.050

1.550

1.050

0.550

0.050

uS

, , , i i i i



DATA REPROCESSED ON Tue Oct 16 10:16:46 1990

Sample Name: 1198B Date: Tue Apr 17 13:17:16 1990
Data File : A:\90041700.DO4
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 4 Detector: CDM-1

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
----------------------------------------------------------------------

External 1 1 3451 5Hz 0.00 11.50 1000

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code

-----------------------------------------------------------------------------------

1 1.58 CHLORIDE 0.670 1170 7368 1 0.00
2 3.60 NITRATE 0.020 145 1512 1 6.40
3 6.85 SULFATE 0.174 74 1138 1 0.00

File: A:\90041700.D04 Sample: 1198B

2.500 1

CHLORIDE

NITRATE
I SL

5.00

ULFATE

10.00
Minutes

uS

2.000

1.500

1.000

0.500

0.000

-0.500

-1.000

0. 00
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DATA REPROCESSED ON Mon Sep 17 09:12:06 1990

Sample Name: 572D Date: Tue Apr 17 14:06:22 1990
Data File : A:\90041700.D08
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 8 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 1.00 FLUORIDE 4.374e+001 7.883e+003 1191 2 0 0.00%
2 1.40 0.000e+000 3.648e+003 425 2
3 1.60 CHLORIDE 2.169e+001 2.778e+003 407 2 0 0.00%
4 1.93 NITRITE 1.355e+002 9.869e+003 1457 1 0 0.00%
5 3.48 NITRATE 7.631e+002 4.974e+004 3795 1 0 0.00%
6 6.87 SULFATE 3.827e+001 2.807e+003 164 1 0 0.00%

File: A:\90041700.D08 Sample: 572D

NITRATE
4.050

3.550

3.050

2.550

uS 2.050 NITRITE
FLUORIDE

1.550

1.050
k D R E

0.550 SULFATE

0.050

-0.450

0.00 5.00 10.00
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DATA REPROCESSED ON Mon Sep 17 09:29:42 1990

Sample Name: 1201S Date: Tue Apr 17 13:54:05 1990
Data File : A:\90041700.DO7
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 7 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME--------------------------------------------------------------------------------
1 1.00 FLUORIDE 2.870e+000 6.911e+004 8595 2 0 0.00%
2 1.58 CHLORIDE 5.401e+000 7.376e+004 11381 2 0 0.00%
3 3.33 NITRATE 3.637e+001 2.827e+005 17719 1 0 0.00%
4 5.88 PHOSPHATE 2.924e+001 1.117e+005 5777 2 0 0.00%
5 6.68 SULFATE 3.937e+001 4.067e+005 19685 2 0 0.00%

File: A:\90041700.D07 Sample: 1201S

NITRATE

CHLORIDE

FLUORID

%JjjmQ=M, -

-I

PHOSPH

A

SULFATE

IT

I I I f I

5.00 10.00

22.700

20.200

17.700

15.200

12.700

US10.200

7.700

5.200

2.700

0.200

-2.300 i

0.00
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DATA REPROCESSED ON Mon Sep 17 09:32:35 1990

Sample Name: LMCS/6C11-HP Date: Tue Apr 17 14:43:18 1990
Data File : A:\90041700.Dll
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 11 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ***************************

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 1.00 FLUORIDE 7.218e+001 1.216e+004 1983 2 0 0.00%
2 1.38 0.000e+000 1.329e+003 159 2
3 1.57 CHLORIDE 8.247e+001 1.016e+004 1421 2 0 0.00%
4 3.48 NITRATE 7.328e+002 4.792e+004 3649 1 0 0.00%
5 6.00 PHOSPHATE 7.027e+002 2.440e+004 1291 2 0 0.00%
6 6.82 SULFATE 7.252e+002 6.402e+004 3230 2 0 0.00%

File: A:\90041700.D11 Sample: LMCS/6C11-HP

4.050 NITRATE

SULFATE
3.550

3.050

2.550 FLUORIDE

2.050
uS HLORIDE

PHOSPHATE:
1.550

1.050

0.550 k

0.050

-0.450

0.00 5.00 10.00
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Analytical Batch

LAB SEGMENT SERIAL #:F0561

INSTRUMENT WB39937

PROCEDURE/REV LA-344-105/A-3

TECHNOLOGIST E. H. Colvin

DATE April 10, 1990
TEMPERATURE N/A
STARTING TIME 0800

ENDING TIME 1130
CHEMIST R. E. Brandt

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0570

2 Reagent Blank F0582

3 Sample 89-076 F0571

4 Duplicate Sample 89-076 F0572

5 Spike of sample 89-076 F0573

6 Final LMCS Check Std F0574

7

8

9

10

11

CUSTOMER ID:89-076

Total Organic Carbon from Water
Digestion.

Samples were not acidified
before analysis.
Results reported are TOC and
Carbonate combined.

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT. VOL. OF STD.

LMCS Check Std. 70C1 1C/200 uL 2.2 mL

Spike of 8OC1 1A/200 uL F0671/200 uL .5 mL

SSF-102 Rev. F 9/7/90 Interim
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COULOMETER ANALY S REPORT 
TTCTOC Rev. C)

Date: 04-10--1990

Eamplu Sine = 200
Min Roadings =7

Timo: 09:00:14

DiluLiurn Factor =1
Hax Roodingn =

samp I e: F-570

Blan: - .39-6609
X Difforence = 10

1 83. 4I

1. .

0.91

0. &4

)( )/( 200 ) 2. 0929B1

) H 11 ) 200 )(12)

j/L Carbon

Hlar Carbon

= Reading
1

==== Anal yOi
I .. I) 1

-0:1

4

Coulomoter
0..00

4 2. St.)

S2- 10

54. 6

55..1(-)

55..AC)

4..01

5..01

6.01

7.017

( 55.4 - 2.800341
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COULOMETER ANALYSIE REPOFRT
TICTOC Rev. 0

Sample: F-502 Date: 04--10-1990 Tima: 00:5I:4

Blank-: = N/A Sample Size = 200 Di lution Factn =
X Di-f-fru~nce =10 min Rowdimn = 7 HNa kuains 7

Road i n --== Anal ys is T i m = Coul om t er ==== % D i f -f rnc
1 1.0.1 0.00

2 ~ 2..01 1 . 2 k 100.0C)

3. 01 1.70 41.

4 4.01 2 06 15 OCc

j 5.01 2.30 13 .04

6 6.01 2,.5

7 U7.01 2. 00 10.7

BLANK VALUE =2.8 7.005799 =.3996609 ug/amnt(

Samnpl e Run By : B0020 ....
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COULONETER ANALYSIS REPORT
TICTOC Rev. C)

Dat : 04-10-1990 Ti :: 09: 17: 00

Samplu Sim = 200 Dilution Factnir
Mi~n Ruadings =7 Max woadinu

Tim -==== Coulumothr
0 .)

2..i iC

2. GC

3.7 7C

4.. 10

( 4.3 - 2.799927 ) ( 1. 1

( 4.3 - 2.799927 ) ( 1.1

)/( 200 ) = 8..250405E-03 -

/ 20 ) (12)

q/L Car..bon,

l1ar Carbon

00020
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S-71
samp 1 : F -ey-

Blank = .3996LB9
X Dif-ference = 10

Rading
1.

4 1

7

100 .C

Analy~s
1.01.

2. 01.

3.01

4.01

5. 0 1

6. 0:1

7.01

11.7

. :[

9.7t6

Sampla Run By:



COU

Samplo: F-572

Blank: = .3996689
X Differuncu = 10

==Wading -=-= Analysis
1 1.01

-2 2.01.

7. 3.01.

4 41. o1

5..01

6 6.01

7 7.01

LOMETER ANAL.YSI[S REPORT1
TICTOC Ruv. C.

Date: 04-10--1990 Time:: 09:30:57

Sample Mie - 200 Dilution Factor =
Min Readings = 7 ax Fd- dingu = 7

1 . .

Time -=== Coulamutor -- == X Differancet
0.,4- -921. Q)

2. 2k) 8 1.

3.0.) 26.6'7

3.W) 9.09

3.7) 10.01

4.00 7. 5

4. 2C 4.7W..

4.2 - 2. 799951 ) ( 1.1 )/( 200 )

4. 2 - 2. 799951 ) ( 1. 1 )/( 200 ) C12) =

7 .700269E-03

6.416091E-04

q/L Carbon

Molar Carbon

Sampl Run By:
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COUL..METER ANALYSIS REPORT
TICTOC Rev. ()

Sample: F--57;

Blank = .39966091
% Difference = 10

Date: 04-10-1990

Sample izu - 200
Min Readings =7

Timor: 090:40:04

Dilution Factor =
Max. Rpadings = 7

Time ====Analysis
1.01

Coulomoter
0..()

88. 90

11 . 70

S1B. 40

120..55-.

121.5C)

122.20

122.2 - 2.799951 ) ( 1.1 )/( 200 )

122.2 - 2.799951 ) ( 1.1 )/ 200 )(12)

q/L Carbon

= 5.4725..E-02 Molar Carbon

Samp l Run By: 80028 .....
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Reading
1

1.1

Zi.

2.01

3.01

4. 01

5. 01

6. 01

7.01

100. 00

20.41.

5 .e.,.)

7

1. 74

0.57



Sampl e: F-574

Blank - .3996609
% Difference = 10

COUL.OMETER ANALYSIS REPC
TICTOC Rev. 0

Dat e: 04-10-1990

Sample Siza 200
Min Readings =7

T ime: 09: 4 9:0

Dilution Factor =1
Max Ruadings =

== Roadina -=== alnysiu
1 I . 01

2 ?.01

7 3.01

4 4. 0)1

5 5. 01

6 6.01

7 7. 01

Time ===Coulametir === Difforunce =
3.. 00 7 -3097. 1-7

40. 70 90. 66

49. 70 10. 11

53.. 30 6. 7

54.70 2. 5

55.40 1. 26

55.90 09

55.9 - 2.8 ) ( 11 )/ 200 ) = 2.9205 g/L Carbon

55. 9 - 2. ) ( 11 )/( 200 ) (12) = .243375 Mular Carbon

Sampl Run by: 0002B
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ACID DIGESTION TEST ANALYSIS
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ICP Results DATA SUMMARY

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

Aluminum
Antimony
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cer i um
Cobalt
Copper
Europium

Iron
Lanthanum
Lead

Lithiun
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Samarium
Selenium
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin
Tit anium
Uranium
Vanadium
Zinc
Zirconiu n

April 30,1990
LA-505-151/A-0
J. A. White
Acid Digestion
LA-505-159/A-0

Instrument Acid
Starting Digest.

LMCS LMCS
Standard Standard

99.53%
101.46%
96.88%
92.48%

107.57%
97.61%
98.39%
99.65%
92.74%

100.65%
97.85%
95.38%

100.92%
92.91%

109.25%
95.42%

100.34%
98.71%

105.56%
94.93%
96.94%
98.89%

101.01%
105.30%
101.85%
97.23%
98.41%

106.06%
96.72%

100.34%
101.91%
100.13%
96.67%

109.29%
94.00%
98.63%
96.12%

92.02%
87.00%
93.10%
87.90%
94.31%
93.20%
93.70%

143.70%
50.50%
95.40%
92.60%
92.70%

128.30%
89.66%
96.71%
88.00%

108.40%
97.50%
89.88%
87.60%
94.20%
74.68%
3.00%

88.26%
91.20%
97.68%
96.30%
95.42%
76.60%
83.48%
87.41%
98.20%
91.90%

86.90%
95.20%
88.94%

Acid Digested LMCS Standard

Reagent Blank
Sample 89-076

Duplicate of 89-076
Spike of 89-076

Acid Digested LMCS Standard

Reagent
BLANK

ppm

0.33
0.02 LT
0.01
0.00 LT
0.03 LT
0.06
0.00 LT
0.78

-0.08 LT
0.00 LT
0.01 LT
0.00 LT
0.58

-0.01 LT
0.03 LT

-0.01 LT
0.17
0.03
0.01
0.00 LT
0.00 LT

-0.09 LT
-0.12 LT
-0.02 LT
-0.01 LT
0.35
0.00
0.14

-0.01 LT
-0.11 LT
-0.08 LT
0.02 LT
0.09

-0.89 LT
-0.01 LT
0.08

-0.01 LT

Wet
Weight
Sample

ug/g

52577
-424 LT

-14 LT
-4 LT

18525
17 LT

-15 LT
388

-1556 LT
-79 LT
-41 LT
-29 LT

27355
-99 LT
264
-80 LT
133

3769
460
-41 LT

12 LT
-2256 LT
-1832 LT

3 LT
-87 LT

93097
353

1133
-224 LT

-1849 LT
-1148 LT

-50 LT
-26 LT

-7007 LT
-71 LT
189

-162 LT

Wet
Weight
Sample

Duplicate

ug/g

41871
90 LT
28
2

15441
69

3 LT
365

60 LT
2 LT

61
1 LT

27174
7 LT

593
-4 LT

142
3699

361
4 LT

139
42 LT

-21 LT
630

3 LT
85924

325
1090

15 LT
709
-10 LT

21 LT
8 LT

4102
24 LT

194
101

F0575
F0583
F0576
F0577
F0578

F0579

Spike
Recovery

LMCS
ACID

Digestion

NOT CALC. 96.56%
67.00%

9.00% 92.70%
90.60%

NOT CALC. 101.54%
9.34% 92.60%
8.31% 91.10%

17.05% 144.90%
-133.80% 0.80%

0.73% 86.60%
7.33% 90.60%

94.90%
NOT CALC. 126.30%

39.26% 91.90%
56.37% 103.09%

1.97% 86.20%
42.12% 107.20%
21.19% 97.00%

94.80%
43.03% 91.18%
11.29% 90.70%

-183.40% 44.60%
43.80%
95.04%

-8.76% 96.10%
NOT CALC. 85.92%

14.69% 96.00%
101.22%

-18.40% 80.42%
91.10%
94.77%

45.14% 94.72%
49.15% 94.68%

35.91%
90.90%

13.42% 93.90%
42.85% 92.02%

LT:
NC:
NOT

Less Than
Not Calibrated

CALC: Not Calculated
# Instrument Standards Outside Control Limits

151

Closing
LMCS

Standard

100.70%
103.07%
99.30%
95.99%

106.23%
100.71%
98.69%

102.21%
92.37%
94.24%

100.63%
98.16%

103.46%
94.17%
105.09%
98.13%

102.45%
100.16%
105.34%
96.36%
97.87%
98.37%
95.61%

105.26%
102.71%

98.55%
100.99%
106.15%
96.79%
101.95%
102.75%
100.68%
99.79%

102.10%
95.92%
100.16%
98.91%



Analytical Batch

LAB SEGMENT SERIAL #:F0561

INSTRUMENT N/A

PROCEDURE/REV LA-505-159/A-0

TECHNOLOGIST J. A. White

DATE April 26,1990

TEMPERATURE 72 C
STARTING TIME 0800
ENDING TIME 1553
CHEMIST S. A. Jones

DESCRIPTION LAB ID

I Reagent Blank F0583

2 Sample 89-076 F0576

3 Duplicate Sample 89-076 F0577

4 Spike of Sample 89-076 F0578

5 Reagent Blank F0439

6 Sample 89-070 F0432

7 Duplicate Sample 89-070 F0433

8 Spike 89-070 F0434

9 Reagent Blank F0559

10 Sample 89-075 F0552

11 Duplicate Sample 89-075 F0553

CUSTOMER ID:89-076

Acid Digestion of Sample 89-076

DESCRIPTION LAB ID
12 Spike 89-075 F0554

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT . VOL. OF STD .

Spike 78C11K/5.Oml 82B38G15.0mL 77C11J/5.Oml 50mL

SST-102 Rev. F 9/7/90 Interim
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ICP Results RAW DATA SUMMARY

Date Analyzed: April 30,1990 Acid Digested LMCS Standard F0575
Procedure: LA-505-151/A-0 Reagent Blank F0583
Analyst: J. A. White Sample 89-076 F0576
Digestion Acid Digestion Duplicate of 89-076 F0577
Procedure: LA-505-159/A-0 Spike of 89-076 F0578

Acid Digested LMCS Standard F0579

Instrument Acid Wet Wet
Starting Digest. Reagent Weight Weight LMCS Closing

LMCS LMCS BLANK Sample Sample Spike ACID LMCS
Standard Standard Duplicate Recovery Digestion Standard

X % ppm ug/g ug/g % X %

Aluminum 99.53% 92.02% 0.33 52577 41871 NOT CALC. 96.56% 100.70%
Antimony 101.46% 87.00% 0.02 LT -424 LT 90 LT 67.00% 103.07%
Arsenic 113.79% # 99.86% -0.02 LT -137 LT 10 LT 104.44% 114.94% #
Bari un 96.88% 93.10% 0.01 -14 LT 28 9.00% 92.70% 99.30%
Beryllium 92.48% 87.90% 0.00 LT -4 LT 2 90.60% 95.99%
Bismuth 107.57% 94.31% 0.03 LT 18525 15441 NOT CALC. 101.54% 106.23%
Boron 97.61% 93.20% 0.06 17 LT 69 9.34% 92.60% 100.71%
Cadmiun 98.39% 93.70% 0.00 LT -15 LT 3 LT 8.31% 91.10% 98.69%
Calcium 99.65% 143.70% 0.78 388 365 17.05% 144.90% 102.21%
Cerium 92.74% 50.50% -0.08 LT -1556 LT 60 LT -133.80% 0.80% 92.37%
Chromium 89.67% # 87.60% 0.01 1186 1172 23.25% 85.80% 90.41%
Cobalt 100.65% 95.40% 0.00 LT -79 LT 2 LT 0.73% 86.60% 94.24%
Copper 97.85% 92.60% 0.01 LT -41 LT 61 7.33% 90.60% 100.63%
Europium 95.38% 92.70% 0.00 LT -29 LT 1 LT 94.90% 98.16%
Iron 100.92% 128.30% 0.58 27355 27174 NOT CALC. 126.30% 103.46%
Lanthanum 92.91% 89.66% -0.01 LT -99 LT 7 LT 39.26% 91.90% 94.17%
Lead 109.25% 96.71% 0.03 LT 264 593 56.37% 103.09% 105.09%
Lithium 95.42% 88.00% -0.01 LT -80 LT -4 LT 1.97% 86.20% 98.13%
Magnesium 100.34% 108.40% 0.17 133 142 42.12% 107.20% 102.45%
Manganese 98.71% 97.50% 0.03 3769 3699 21.19% 97.00% 100.16%
Mercury 105.56% 89.88% 0.01 460 361 94.80% 105.34%
Molybdenum 94.93% 87.60% 0.00 LT -41 LT 4 LT 43.03% 91.18% 96.36%
Neodymium 88.36% # 50.50% -0.06 LT -1087 L T -19 LT -97.78% 18.90% 85.78% #
Nickel 96.94% 94.20% 0.00 LT 12 LT 139 11.29% 90.70% 97.87%
Phosphorous 113.68% # 96.46% 0.10 3755 3500 6.53% 105.20% 112.63% #
Potassium 98.89% 74.68% -0.09 LT -2256 LT 42 LT -183.40% 44.60% 98.37%
Samarium 101.01% 3.00% -0.12 LT -1832 LT -21 LT 43.80% 95.61%
Selenium 105.30% 88.26% -0.02 LT 3 LT 630 95.04% 105.26%
Silicon 87.67% # 30.04% 0.82 23 LT 681 53.57% 30.36% 90.12%
Silver 101.85% 91.20% -0.01 LT -87 LT 3 LT -8.76% 96.10% 102.71%
Sodium 97.23% 97.68% 0.35 93097 85924 NOT CALC. 85.92% 98.55%
Strontium 98.41% 96.30% 0.00 353 325 14.69% 96.00% 100.99%
Sulfur 106.06% 95.42% 0.14 1133 1090 101.22% 106.15%
Tantalum 96.72% 76.60% -0.01 LT -224 LT 15 LT -18.40% 80.42% 96.79%
Thallium 100.34% 83.48% -0.11 LT -1849 LT 709 91.10% 101.95%
Thorium 101.91% 87.41% -0.08 LT -1148 LT -10 LT 94.77% 102.75%
Tin 100.13% 98.20% 0.02 LT -50 LT 21 LT 45.14% 94.72% 100.68%
T i tanium 96.67% 91.90% 0.09 -26 LT 8 LT 49.15% 94.68% 99.79%
Tungsten 82.43% # 69.72% 0.01 LT -131 LT 42 LT 73.20% 83.80% #
Uranium 109.29% -0.89 LT -7007 LT 4102 35.91% 102.10%
Vanadium 94.00% 86.90% -0.01 LT -71 LT 24 LT 90.90% 95.92%
Zinc 98.63% 95.20% 0.08 189 194 13.42% 93.90% 100.16%
Zirconium 96.12% 88.94% -0.01 LT -162 LT 101 42.85% 92.02% 98.91%

LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated

153 # Instrument Standards Outside Control Limits



Analytical Batch

LAB SEGMENT SERIAL #: F0561

INSTRUMENT WB39939

PROCEDURE/REV LA-505-151/A-0

TECHNOLOGIST J. A. White

DATE April 30, 1990

TEMPERATURE N/A
STARTING TIME 0800
ENDING TIME 1530
CHEMIST S. A. Jones

DESCRIPTION LAB ID

1 Initial LMCS Check Std N/A

2 LMCS Digested Std F0575

3 Reagent Blank F0583

4 Sample 89-076 F0576

5 Duplicate Sample 89-076 F0577

6 Spike 89-076 F0578

7 LMCS Digested Std F0579

8 LMCS Check Std N/A

9 Sample Comp 14 F1001

10 Duplicate Sample Comp 14 F1002

11 1 Sample Comp 06 F0923

CUSTOMER ID: 89-076

ICP

Acid Digestion

DESCRIPTION LAB ID

12 Duplicate Sample Comp 06 F0924

13 Sample Camp 08 F0947

14 Duplicate Sample Comp 08 F0948

15 Final LMCS Check Std N/A

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std 78C11K/1.0 mL 83883A/1.0 mL 77C11J/1.0 mL 1.0 mL

Digested LIMCS 78C1 1K/5.0 mL 83B83A/5.0 mL 77C1 1J/5.0 mL 50.0 mL

Spike 78C1 1 K/5.0 mL 82B38G/5.0 mL 77CI 1 J/5.0 mL

Spike conc F0578/0.4986 g 50.0 mL

SST-102 Rev. I 10/2/90 Interim
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ICP Results

0.5512 9
50.00 mL

Sample

Dilution
Two

ppm

579.61
-9.12
-4.24
-0.55
-0.10

204.22
3.23

-0.44
4.28

-30.04
13.07
-1.05
-1.49
-0.60

301.56
-1.57
4.37

-1.57
1.47

41.55
5.07

-1.12
-26.64

-0.87
41.40

-50.03
-36.25
-5.77
-3.25
-2.23

1026.30
3.89

12.58
-4.62

-41.29
-23.16
-0.90
-0.93
-2.68

-186.70
-2.05
2.09

-3.52

Sample

Dilution
One
ppm

562.37
-4.67 LT
-1.51 LT
-0.15 LT
-0.04 LT

197.77
0.19 LT

-0.17 LT
3.92

-17.15 LT
12.95
-0.88 LT
-0.45 LT
-0.32 LT

287.16
-1.09 LT
2.91

-0.88 LT
2.88

39.49
0.30

-0.45 LT
-11.98 LT

0.13 LT
38.78

-24.87 LT
-20.20 LT

0.04 LT
0.26 LT

-0.96 LT
994.00

3.92
12.49
-2.47 LT

-20.38 LT
-12.66 LT
-0.55 LT
-0.29 LT
-1.44 LT

-77.25 LT
-0.78 LT
1.95

-1.79 LT

101.00 21.00 1.00 101.00 21.00 1.00 101.00

RAW DATA
Page 2 of 4

Weight
Volume

Sample
Duplicate
Dilution

Three

ppm

0.5281 9
50.00 m

Sample
Duplicate
Dilution

Two

ppm

Sample
Duplicate
Dilution

One

ppm

Weight
Volume

Spike of
Sample

Dilution
Three

ppm

Aluminum
Antimony
Arsenic
Barium

Beryllium
Bismuth
Boron
Cadmium
Cal ci um
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithiu n
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Seleniun
Silicon
Silver
Sodium

Strontium
Sulfur
Tantalum
ThalLium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zi rconium

0.4986 g
50.00 mL

Spike of
Sample

Dilution
Two

ppm

546.54
0.00
5.39
1.27
0.97

178.87
4.16
0.92
5.57
2.31

14.15
1.29
1.61
0.99

262.92
4.98

15.73
0.82
5.54

39.70
10.25
4.44

-2.80
1.50

38.10
1.64
0.89
9.76
4.95
0.12

923.60
4.99

18.84
0.30

12.16
4.46
5.29
4.92
0.61

41.18
0.50
3.23
5.80

442.24
-10.74
-4.88
-0.74
-0.13

163.09
3.07

-0.52
3.85

-37.16
12.37
-2.69
-1.91
-0.71

287.01
-2.89
-6.99
-1.94
1.50

39.06
3.81

-1.35
-31.09

-0.54
36.97

-59.98
-43.27
-8.98
-6.93
-3.13

907.53
3.44
7.30

-5.94
-41.98
-27.80
-2.60
-1.48
-4.25

-232.80
-1.70
1.71

-3.21

Spike of

Sample
Dilution

One

ppm

533.49
-2.44 LT
4.36
0.90
0.96

171.48
0.93
0.83
5.16

-13.38 LT
13.27
0.07 LT
0.73
0.73

258.11
3.93
8.27
0.20
2.41

39.05
2.93
4.30

-9.78 LT
1.13

34.07
-18.34 LT
-16.19 LT

6.47
5.36

-0.88 LT
911.02

4.85
16.44
-1.83 LT

-10.54 LT
-5.64 LT
4.51
4.58
0.33 LT

-54.14 LT
0.31 LT
2.89
4.28

478.91
0.95 LT
0.11 LT
0.29
0.02

183.82
0.73
0.03 LT
3.66
0.63 LT

13.99
0.02 LT
0.64
0.01 LT

290.30
0.07 LT
6.27

-0.04 LT
3.53

39.35
0.65
0.04 LT

-0.20 LT
1.47

44.46
0.45 LT

-0.22 LT
6.66
7.19
0.03 LT

936.99
3.90

11.52
0.15 LT
7.48

-0.11 LT
0.22 LT
0.08 LT
0.44 LT

43.32
0.26 LT
2.05
1.07

Dilution
Factor

156

21.00



ICP Results

Date Analyzed:
Procedure:
Analyst:

Digestion
Procedure:

April 30,1990
LA-505-151/A-0
J. A. White
Acid Digestion
LA-505-159/A-0
LMCS Standard

Acid Digested LMCS Standard

Reagent Blank

Sample 89-076

Duplicate of 89-076

Spike of 89-076
Acid Digested LMCS Standard

SST-1 SST-2

10.15

9.69

9.76
9.84
9.97
9.27
8.97

10.07
9.79

10.09

9.54
10.03
9.87

8.84
9.69

24.72

53.90

9.54

46.55
54.73

Aluminum
Antimony
Arsenic
Barium
BeryLlium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnes i Ln
Manganese
Mercury
Molybdenun
Neodymiu m
Nickel
Phosphorous
Potassiu n
Samarium
Selenium
Silicon
Silver
Sodium

Strontiu n
Sulfur

Tantalum
Thaltiu n
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadiurn
Zinc
Zirconium

Dilution
Factor

155

24.31
9.84

50.07

9.86

1.00

51.06

54.75

1.00

Starting

LMCS Standard
Instrument Recovery

Standard

ppm %

SST-3

49.77 99.53%
101.46%

56.89 113.79% #
96.88%

9.25 92.48%
107.57%
97.61%
98.39%
99.65%
92.74%
89.67% #

100.65%
97.85%
95.38%

100.92%
92.91%

109.25%
95.42%

100.34%
98.71%

26.39 105.56%
47.47 94.93%

88.36% #
96.94%

56.84 113.68% #
98.89%

101.01%
52.65 105.30%
43.83 87.67% #

101.85%

97.23%
98.41%

53.03 106.06%
48.36 96.72%
50.17 100.34%

101.91%
100.13%

48.34 96.67%
20.61 82.43% #

109.29%
9.40 94.00%

98.63%
48.06 96.12%

1.00

RAW DATA
Page 1 of 4

F0575
F0583
F0576
F0577
F0578
F0579

Weight
Volune

Sample

Dilution
Three

ppm

10.10

10.19

LMCS
Acid

Digestion
Standard

ppm

4.60
0.87 LT
4.99
0.93
0.88
4.73
0.93
0.94
1.44
0.51 LT
0.88
0.95
0.93
0.93
1.28
4.49
4.85
0.88
1.08
0.98
2.25
4.38
0.51 LT
0.94
4.82
1.87 LT
0.03 LT
4.41
1.50
0.91
2.44
0.96
4.77
3.83
4.17
4.38
4.91
4.60
1.74

-0.68 LT
0.87
0.95
4.45

Acid
Digestion
Standard

Recovery

92.02%
87.00%
99.86%
93.10%
87.90%
94.31%
93.20%
93.70%

143.70%
50.50%
87.60%
95.40%
92.60%
92.70%

128.30%
89.66%
96.71%
88.00%

108.40%
97.50%
89.88%
87.60%
50.50%
94.20%
96.46%
74.68%
3.00%

88.26%
30.04%
91.20%
97.68%
96.30%
95.42%
76.60%
83.48%
87.41%
98.20%
91.90%
69.72%

86.90%
95.20%
88.94%

Reagent
Blank

ppm

0.33
0.02 LT

-0.02 LT
0.01
0.00 LT
0.03 LT
0.06
0.00 LT
0.78

-0.08 LT
0.01
0.00 LT
0.01 LT
0.00 LT

0.58
-0.01 LT
0.03 LT

-0.01 LT
0.17
0.03

0.01
0.00 LT

-0.06 LT
0.00 LT

0.10
-0.09 LT
-0.12 LT
-0.02 LT
0.82
-0.01 LT
0.35
0.00
0.14

-0.01 LT
-0.11 LT
-0.08 LT
0.02 LT
0.09
0.01 LT

-0.89 LT
-0.01 LT
0.08

-0.01 LT

10.00 1.00 1.00



ICP Results RAW DATA
Page 3 of 4

Spike Standard Acid Ending Spike
Recovery LMCS Digestion LMCS Standard Standard

Acid Standard Standard Recovery LMCS

Digestion Recovery

% ppm % % ppm
added

SST-1 SST-2 SST-3

Aluminum NOT CALC. 4.83 96.56% 50.35 100.70% 10.00
Antimony 0.67 67.00% 10.31 103.07%
Arsenic 5.22 104.44% 57.47 114.94% #
Barium 9.00% 0.93 92.70% 9.93 99.30% 10.00
Beryllium 0.91 90.60% 9.60 95.99%
Bismuth NOT CALC. 5.09 101.54% 53.22 106.23% 10.00
Boron 9.34% 0.93 92.60% 10.07 100.71% 10.00
Cadmium 8.31% 0.91 91.10% 9.87 98.69% 10.00
Calcium 17.05% 1.45 144.90% 10.22 102.21% 10.00
Cerium -133.80% 0.01 0.80% 9.24 92.37% 10.00
Chromium 23.25% 0.86 85.80% 9.04 90.41% 10.00
Cobalt 0.73% 0.87 86.60% 9.42 94.24% 10.00
Copper 7.33% 0.91 90.60% 10.06 100.63% 10.00
Europium 0.95 94.90% 9.82 98.16%
Iron NOT CALC. 1.26 126.30% 10.35 103.46% 10.00
Lanthanum 39.26% 4.60 91.90% 47.18 94.17% 10.00
Lead 56.37% 5.17 103.09% 52.65 105.09% 10.00
Lithium 1.97% 0.86 86.20% 9.81 98.13% 10.00
Magnesium 42.12% 1.07 107.20% 10.25 102.45% 10.00
Manganese 21.19% 0.97 97.00% 10.02 100.16% 10.00
Mercury 2.37 94.80% 26.34 105.34%
Molybdenum 43.03% 4.56 91.18% 48.18 96.36% 10.00
Neodymiun -97.78% 0.19 18.90% 8.58 85.78% # 10.00
Nickel 11.29% 0.91 90.70% 9.79 97.87% 10.00
Phosphorous 6.53% 5.26 105.20% 56.32 112.63% # 10.00
Potassium -183.40% 1.12 44.60% 24.59 98.37% 10.00
Samarium 0.44 43.80% 9.56 95.61%
Selenium 4.75 95.04% 52.63 105.26%
Silicon 53.57% 1.52 30.36% 45.06 90.12% 10.00
Silver -8.76% 0.96 96.10% 10.27 102.71% 10.00
Sodium NOT CALC. 2.15 85.92% 24.64 98.55% 10.00
Strontium 14.69% 0.96 96.00% 10.10 100.99% 10.00
Sulfur 5.06 101.22% 53.08 106.15%
Tantalum -18.40% 4.02 80.42% 48.40 96.79% 9.95
ThatLium 4.56 91.10% 50.98 101.95%
Thorium 4.75 94.77% 51.48 102.75%
Tin 45.14% 4.74 94.72% 50.34 100.68% 10.00
Titanium 49.15% 4.73 94.68% 49.90 99.79% 10.00
Tungsten 1.83 73.20% 20.95 83.80% #
Uranium 1.80 35.91% 51.15 102.10%
Vanadiun 0.91 90.90% 9.59 95.92%
Zinc 13.42% 0.94 93.90% 10.02 100.16% 10.00
Zirconium 42.85% 4.60 92.02% 49.46 98.91% 9.98

Dilution 10.00 1.00 1.00 1.00 1.00
Factor

157



ICP Results RAW DATA

LMCS LMCS
Standards Standard

Values IDs
Book

ppm #
SST-1 SST-2 SST-3 78C11K

83B83A
77C11J

50.00
10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00

10.00
10.00
10.00

10.00
10.00

25.00

50.00

10.00
50.10

10.00

50.10
50.10

Alumi num
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Ceri in
Chromi in
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithiun
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous

Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
ThatLium
Thor i um
Tin
Titanium
Tungsten

Uranium
Vanadi in
Zinc
Z i rconium

25.00
10.00

50.00
50.10

50.10

10.00

25.00
50.00

50.00

50.00
50.00

50.00
50.00
50.00

50.00
25.00

10.00

50.00

Page 4 of 4

ACID
DIGEST.

LMCS

IDs
Book

78C1 1K
83B83A
77C 11 J

Spike
Standard

ID
Book

82B38G
78C11K
77C11J

10.00

10.00

ACID
DIGESTION

LMCS
STANDARD

VALUES

ppm
in

Sample

50.00
10.00
50.00
10.00
10.00
50.10
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
50.10
50.10
10.00
10.00
10.00
25.00
50.00
10.00

10.00
50.00

25.00
10.00
50.00
50.00
10.00
25.00
10.00
50.00
50.00
50.00
50.10
50.00
50.00
25.00

50.10

10.00
10.00
50.00

Dilution
Factor
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ICP Calibration Report

Procedure:
Instrument:
Technologist:
Date:

LA-505-151
WB39939
J.A. White
April 30, 1990

Revision: A-0

Calibration Standards for ICP Program "SST"

Standard Element Standard

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

SST-3
SST-4
SST-2
SST-3
SST-2
SST-2
SST-2
SST-2
SST-4
SST-2
SST-3
SST-5
SST-3
SST-5
SST-3
SST-1
SST-3
SST-4
SST-4
SST-3
SST-2
SST-3

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

ICP Standard Formulations

SST-0:
Calibration blank, 1 M ultrex HNO3.

SST-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Li LiCO3 10,000 ppm in 5% HNO3 Lot# 14394A
K KNO3 10,000 ppm in 5% HNO 3 Lot# 14379A
Na NaCO3 10, 000 ppm in 5% HNO 3 Lot# 14400A

200 mL of standard made by combining 25 mL HC1/HNO3 mixed acid, 1
mL each single element standards, and water.

159

Element

SST-4
SST-2
SST-4
SST-2
SST-5
SST-2
SST-5
SST-5
SST-1
SST-2
SST-3
SST-2
SST-1
SST-4
SST-2
SST-2
SST-3
SST-4
SST-3
SST-4
SST-2



SST-2:
Stock solutions from VHG labs, Inc., 180 Zachary Rd. #5,
Manchester, NH 03103. Mixed element standards as follows:

SM-10 Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm
Lot# 0-119A

SM-20 V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ag, & Cd 100 ppm
Lot# 0-119B

50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO3.

SST-3:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Al Al 10,000 ppm in 10% HCl Lot# 9-053A
B H3 B0 3 10,000 ppm in 1% NH 4 0H Lot# 9-335A
Hg Hg 10,000 ppm in 5% HNO Lot# 8-656S
Mo Mo 10,000 ppm in 5% HCX Lot# 9-159T
P P 10,000 ppm in 5% HNO3 Lot# 9-160A
Si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ
S (NH,) 2 SO4 in H20 Lot# 9-231M
Ta TaCl5 10,000 ppm in 5% HCl/tr HF Lot# 9-335M
Ti Ti 10,000 ppm in 5% HF Lot# 9-079EE
W W 10,000 ppm in 5% HF/tr HNO 3 Lot# 8-685L
Zr ZrCl2O 10,100 ppm in 5% HCl Lot# 9-078G

50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HN033.

SST-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-50 Ga, In, Tl, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100
ppm Lot# 0-119D

Solution is used directly for calibration.

SST-5:
Stock solution from VHG labs, Inc. , 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-60 Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm,
Yb, & Lu 100 ppm Lot# 7-165F

50 mL of SM-60 is added to a 250 mL volumetric flask and diluted to
volume with 1 M HNO3'
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ICP Calibration - April

Sample rame
Prooramme

NAME M

AL
S 3
AO
PA
HE
14E

CO
CA
c H
c P
Co
C LI
EU
rE
LA
PB
LI
MG
MN
HG
MO
ND
NI
P
K
0M
SE

A U
NA
SR

TA
TL
TH
S N
TI
w
U
VI
zN
2R

SSTO
SST

V INT

2.20
0.53
1.55
4.02
0.94
6.10
5.52
3.43
0.51
5.67
1.58
0.26
3.20
4.28
1.83
0.37
0.32
3.96
0.49
1.01
5.82
2.81
5.68
5.34
1.67
3.20
5.17
2.48
3.87

16.70
5.60
3.81
0.92
4.57
5.03
1.14
1.97
4.21
2.10
5.37
5.09
4.69
4.95

30-Apr-90 10:18:35

RSD

1.14
0.78
1.03
0.97
2.32
0.72
1.17
0.84
1.71
1.02
1.26
0.22
0.99
1.17
0.60
1.10
0.73
0.95
0.91
1.12
0.85
0.71
1.14
0.50
0.91
0.53
1.03
0.87
0. 16
0.91
1 .23
0.83
1.48
1.16
0.87
1.07
1.05
0.77
1.53
1.09
0.93
0. 65
0. 85

30, 1990
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ICP Calibration - April 30, 1990

Sample name
P r - r Ii mme

NAME

Li
K
NA

Sample rame
Programme

NAME

BA
BE
CD
CA
CR
C 0
CU
F r
MG
MN
NI
AG
SR
Vi
ZN

SSTI
SsT

MV INT

553.61
16.56
75.89

: SST2
: SST

MV INT

437.78
571 .45
555.48
588.05
114.65

6.01
133.33
174.15
639.16
415.50
259.77
621.48
777.57
236.32
644.10

30-Apr-90 10:22:40

RS['

0.25
0.20
0.21

30-Apr-90 10:24:28

RSD

0.60
0.61
0.56
0.58
1.83
1.37
0.58
0.59
0.41
0.44
0.49
0.46
0.56
1.15
0.47

Sample name
Pro raawie

NAME

AL
B
HG
MO
P

S.!

TA
TI
w
ZR

SST3
SST

MV INT

26.28
783.88

1144.05
456.95
77.75

103.25
49.36
202.46
662.47
104.41
243.32

Sample name
Programme

NAME

SB
AS
E, I
PH
SE
T L

: SST4
: SST

MV INT

10.88
175.33
155.55

8.02
75.98
59.00

30-Apr-90 10:27:02

RSD

0.55
0.71
0.43
0 .66
0.56
0.59
0.80
0.63
0.57
0.63
0.51

30-Apr-90 10:29:04

RSD

1.02
0.66
0.56
0.63
0.55
0.32
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ICP Calibration - April 30, 1990

Sample name : SST4
Programme : SST

NAME MV INT

SB 10.89
AS 17t,.33
B1 155.55
PB 8.02
SE 75.98
T. 59.00
TH 20.76
SN 383.46
U 16.25

Sample name : SST5
Progr a n, : SST

NAME MV INT

CE 21.38
EU 670.06
LA 8.07
ND 27.77
SM 18.02

30-Apr-90 10:29:04

RSD

I.02
O.66
0.56
0.63
0.55
0.32

.50
0.71
0.47

30-Apr-90 10:31:N6

RSD

0.28
0.58
0.35
0.15

.2 8

Programme name SST

Curve Min Int Max Int

CRV1 2.0910 27.594

Name Number Int.
(X)

SSTO 0 2.2010
S9T3 0 26.280

Programme name : SST

Curve Min Int Max Int

CRV1 0.5076 11.421

Name Number Int.
(X)

LSTO 0 0.5343
SST4 0 10.877

Channel name : AL

CO

-0.457031E+01 0.2

Conc True Ca
(Y) (Y) Co

0.0000 0.0000 0.
50.000 50.000 50

Channel name : SB

CO

-0.516647E+01 0.9

Conc True Cal
(Y) (Y) Cor

0.0000 0.0000 0.0
100.00 100.00 100

Polynomial type : C(

Curye Coefficients
Cl C2

07647E+01

lc Conc % Error Curv
nc Error

0000 0.0000 CRV1
.000 -0.000 -0.000 CRVI

I Polynomial type : CC

Curve Coefficient-s
Cl C2

G6900E+0

c Conc % Error Curve
n Errnr

)000 0.0000 CRV1
1.00 0.0000 0.0000 CRVI

C3

C 3
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ICP Calibration - April 30, 1990

Pro3ramme name : SST Channel nare : AS Polynomial type : CC

CO

-0.894243E+00

Cone True
Y) (Y)

0.0000 0.0000
100.00 100.00

Curve Coefficint-
CI C2

0.575446E+00

Calc Cone % Error Curve
Cone Error

0.0000 0.0000 CRV1
100.00 0.0000 0.0000 CRYV

Programme name SST

Curve Min Int Ma:< Int

CRVl 3.6152 459.67

Name Number Int.
(X)

SSTO 0 4.0160
SST2 0 437.7u

Pro3ramme name SST

Cu..rve Min Int Ma< Int

CRV1 0.8955 600.02

Name Number Int.
(X)

SSTO 0 0.9427
SS T2 0 571.45

Pru- rn- name : SST

Curve Min Int Max Int

CHV1 5.8694 163.33

Name Number Int.

Channel name : BA

CO

-0.185168E+00 0.4

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 -0
20.000 20.000 20

Channel name : BE

CO

-0.330466E-01 0.3

Cone True Ca
(Y) (Y) Cu

0.0000 0.0000 -0
20.000 20.000 20

Channel name : BI

Co

-0.413622E+01 0.6

Cone True Ca

Polynomial type : CC

Curve Coefficients
Cl C2

61076E-01

Ic Cone % Error Curvi
nc Error

..000 -0.000 CRV1

.000 0.0000 0.0000 CRVI

1 Polynomial type : CC

Curve Coeffici cnt-
Cl C2

50565E-01

le Conc X Error Curv
ne Error

.000 -0.000 CRVI

.000 0.0000 0.0000 CIRV1

e

Polynomial type : CC

Curve Coeffici ents
Cl C2

G9471E+00

lc Cone X Error Curv

Curve

CIRV1

Name

5STO
SST4

Min Int

1.4763

Number

0
0

Max Int

184.10

Int.
(X)

1.5540
175.33

C 3
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ICP Calibration - April 30, 1990

Max Int

163.33

iLt.
(X)

6.1783
155.55

.- .YId. .lI Lyjt . L,L

Curve Coefficients
CO CI C2

-0.413622E+01 0.669471E+00

Cone True Calc Cone % Error Curv
(Y) (Y) Conc Error

0.0000 0.0000 0.0000 0.0000 CRV.t
100.01) 100.00 100.00 0.0000 0.0000 CSVL

Programnme :ame SST

Curve Min Int Max Int

CRV1 5.2468 823.07

Name Number Int.
(X)

SST0 0 5.5230
ST3 0 783f8ig

Pro3ramme name :SST

Curve Min Int Max Int

CRVI 3.2547 583.25

Name Number Int.
(X)

SSTO 0 3.4260
SST2 0 555.49

Programme name : SST

Curve Min Int Max Int

CRI1 0.4804 617.45

Name Number Int.
(X)

Channel name

CO

-0.354788E+00

Conc True
(Y) (Y)

0.0000 0.0000
50.000 50.000

B Polynomial type : CC

Curve Coefficients
Cl

0.642382E-01

Calc Cone % Error Curve
Cone Error

0.0000 0.0000 CR04.
I0.000 -0.000 -0.000 CRIJ

Chaninel. name : Ci Polynomial type : CC

Curve Coeff icients
CO C1 C2

-0.124118E+00 0.362283E-01

Cone True Calc Cone % Error Curve
(Y) (Y) Cone Error

0.0000 0.0000 0.0000 0.0000 CRV1
20.000 20.000 20.000 -0.000 -0.000 CRV1

Chanirnil name

CID

-0.172130E-01

Cone True
(Y) (Y)

CA Polynomial type : CC

Curve Coefficients
C1 C2

0.340402E-01

Cale Cone % Error Curv
Cone Error

C -j

C:

Curve

CRY1

Name

SST0
SST4

Min Int

5.8694

N umbe r

0
0

C C)

e
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ICP Calibration - April 30, 1990

Programme name : SST Channel name : CA Polynomial type : CC

CO

-0.172130E-01

Conr True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Curve Coefficients
Cl C2

0.340402E-01

Calc Conc X Error Curve
ConI-I Error

0.0000 0.0000 CRV1
20.000 0.0000 0.0000 CRVI

ProgAramimie name SST

Curve Min Int Max Int

CRV1 5.3859 22.449

N-ale Number Int.
(X )

SSTO 0 5.6693
SST5 0 21.380

Pro'_ramme name SST

Curve Min Int Max Int

CRVl 1.4988 120.39

Name Number Int.
(X)

SSTO 0 1.5777
SST2 0 114.65

Programme name

Curve Min Int

CRV1 0.2454

:SST

Max Int

6.3147

Channel name : CE

CO

-0.721718E*01 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : CR

CO

-0.279042E+00 0.17

Cone True Cal
(Y) (Y) Cor

0.0000 0.0000 0.(
20.000 20.000 20.

Channel name : CO

C
CO

-0.897666E+00 0.34

Polynomial type : CC

Curve Coefficients
C] C2

27302E+01

Cc Conc X Error Curv
ne Error

0000 0.0000 CRVI
.000 0.0000 0.0000 CRVl

Polynomial type : CC

Curve Coefficients
CI C2

76870E+00

C Conc X Error Curvi
nC Error

>000 0.0000 CRV1
.000 0.0000 0.0000 CRV1

Polynomial type : CC

urve Coefficients
CI C2

7484E+01

Name Number Int. Cone True Calc
i V 5V% / -

Conc % Error Curve

Cu-irve

CRVI1

Name

SST)
SST2

Min Int

0.4804

Number

0
0

Max Int

617.45

In t.
(X)

0.5057
588.05

C3

C3

C3
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ICP Calibration - April 30, 1990

Programme name : SST

Curve

CRV I

Name

SST0
LST2

Min Int

0.2454

Number

0
0

Max Int,

6.3147

Int.
(X)

0.25B3
6.0140

Pro,3ramme name : SST

Curve Min Int Max Int

CkV. 3.0391 140.00

N.a4 Number Int.
(X)

SETO 0 3.1990
SST2 0 133.33

Channel name : CO

CO

-0.897666E+00

Conc True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Channel name

CO

-0.491645E+00

Coric True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Polynomial type : CC

Curve Coefficients
C] C2

0.347484E+01

Cale Cone % Error Curve
Conc Error

0.0000 0.0000 CRvl
20.000 0.0000 0.0000 CRVJ

CU Polynomial type : CC

Curve Coefficients
CI C2

0. 1536117E+00

Cale Cone % Error Curve
Conc Error

-0.000 -0.000 CRV1
20.000 0.0000 0.0000 CRV1

Programme name : SST

Curve Min Int Max Int

CRV1 4.0651 703.57

Name Number Int.
( X)

SSTO 0 4.2790
SST5 0 670.06

Channel name : EU Polynomial type : CC

Curve Coeff icients
CO Cl C2

-0.128540E+00 0.300397E-01

Cone True Calc Conc % Error Curve
(Y) (Y) Conc Error

0.0000 0.0000 -0.000 -0.000 CRy!
20.000 20.000 20.000 0.0000 0.0000 CRyj

Programme name : SST

Curve Min Int Max Int

CRY1 1.742G 102.86

Name Number Int.
(X)

Channel name

CO

-0.212907E+00

Cone True
(Y) (Y)

FE Polynomial type : CC

Curve Coefficients
C1 C2

0.116068E+00

Cale Conc % Error Curv
Corn r Vrrnr

C3

C3

C3

C3

167
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ICP Calibration - April 30, 1990

Programmie name : SST Channel rime : FE Polynomial type : CC

CO

-0.212907E+00

Conc True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Curve Coefficients
C1 C2

0.116068E+00

Cale Coric % Errcr Curve
Conc Error

-0.000 -0.000 CRV1
20.000 0.0000 0.0000 CRVl

Procrarnme name 35T

Curve Min Int Max Int

CRV1 0.3490 8.4735

Name Numner Int.
(X)

SST0 0 0.3673
SS5 0 8.0700

Programme name SST

Curve Min Int Max Int

CR01 0.3018 8.4242

Name Number Int.
(X)

SSIO 0 0.3177
SST4 0 8.0220

Channel name : LA

Co

-0.953782E+00 0.2

Conc True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : PB

Co

-0.412269E+01 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 -0
100.00 100.00 10

Polynomial type : CC

Curve Coefficients
Cl C2

59650E+01

le Conc X Error Curv
ne Error

0000 0.0000 CRV1
.000 0.0000 0.0000 CRV1

Polynomial type : CC

Curve Coeffici Int,
Cl C2

29780E+02

lc Cone % Error Curv
ne Error

.000 -0.000 CRVI
0.00 0.0000 0.0000 CRV1

Programbe name : SST

Curve Min Int Max Int

CRV1 3.7642 581.29

Name Number Int.

Channel name : LI Polynomial type : CC

Curve Coefficients
CO CI C2

-0.360442E+00 0.909672E-01

Cone True Calc Conc % Error Curve

Curve

CR V 1

N a m e

SST0
SS12

Min Int

1.742Ci

Number

0
0

Max Int

182.86

I rit.
(X)

1.8343
174.15

C3

e

C3

C3

e
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ICP Calibration - April 30, 1990

Prngramme name : SST Channel name : LI Polynomial type : CC

CO

-0.360442E400

Cone True
(Y) ( Y)

0.0000 0.0000
50.000 50.000

Curve Coeffie ients
CI C2

0.909672E-.0t

Cale Cone % Er
Cone Error

-0.000 -0.000
50.000 0.0000 0 00

ror Curve

CRV1
00 CRVI

Programme name SST

Cur ve Mir Int Max Tint

CRVl 0.4699 671.12

Name Number Int.
(X)

570 0 0.4947
SST2 0 639.16

Programme name SST

Curve Min Int Max Int

C P 0.9614 436.28

Name Number Int.
(X)

SST0 0 1.0120
SST2 0 419.50

Pro3rnmme name : SST

Curve Min Int Max Int

CRVU 5.5284 1201.3

Name Number Int.
(X)

Channel name : MG

CO

-0.154907E-01 0.3

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name MN

Co

-0.488312E-01 0.48

Core True Cal
(Y) (Y) Co

0.0000 0.0000 0.0
20.000 20.000 20.

Channel name HG

C
CO

-0.255631E+00 0.43

Cone True Cal
(Y) I Y %

iveno

Polynomial type : CC

Curve Coeffici 7nts

C1 C2

13154E-01

lc Conc Y Error Curv
ic Error

0000 0.0000 CRV0
.000 -0.000 -0.000 CRV1

Polynomial type : CC

Curve coefficients
Cl C2

2522E-01

.e Caric X Error Curv
nc Error

000 0.0000 CRV1
000 -0.000 -0.000 CRVi

C 3

e

Polynomial type : CC

urve Coefficients
CI C2

9278E-01

c Cone X Error Curve

C u r ve

CRVI

Naie

S STO
S iTl

Min TInt

3.7642

Number

0
0

Max Int

581.29

Int.
(X)

3.9623
553.61

C13

169
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ICP Calibration - April 30, 1990

Progriamme name : SST Channel naime : HG Polynomial type : CC

CO

-0.255631E+00

Cone True
(Y) (Y)

0.0000 0.0000
50.000 51.000

Curve Coefficients
CI C2

0.439278E-01

Calc Conc % Error Curve
Conc Error

0.0000 0.0000 CPIV1
50.000 0.0000 0.0000 CRV1

Progr mn name : SST

Curve Min Int Ma Int

CRV1 2.6654 479.79

N ame Number Int.
(X )

SSTO 0 2.0057
SST3 0 456.95

Pro9ramme name SST

Curve Mi Int Max Int

CRV1 5.3925 29.157

Name Number Int .
(X)

SSTO 0 5.6763
SXT5 0 27.769

Progrimme name SST

Curve Min Int Max Int

CRVL 5.0746 272.76

Name Number Int.

Channel ra.me : MO

CO

-0.308898E+00 0.1

Coic True Ca
(Y) (Y) Co

0.0000 0.0000 -0
50.000 50.000 50

Chajnnel name NOi

CO

-0.513873E+01 0.9

Conc True C:'
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : NI

CO

-0.419898E+00 0.7

Cone True Ca

Polynomial type . CC

Curve Coefficient;
C1 C2

10098E+00

ic Cone X Error Curv
nc Error

.000 -0.000 CRVI

.000 0.0000 0.0000 CRY1

Polynomial Lype : CC

Curve Coefficients
C1 C2

05291 E+00

1C, Conc % Error Curv
ne Error

0000 0.0000 CRVI
.000 -0.000 -0.000 CRVI

C3

e

C: j

Polynomial type : CC

Curvo Coefficients
CI C2

96081E-0I

lc Conc % Error Curv

Curvo

CRV1I

Name

SSTO
SST'

Min Int

b.t5284

Number

0
0

Max Int

1201 .3

Int.
(X)

5.8193
1144.1

C2

170
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ICP Calibration - April 30, 1990

Proqraeme natme : SST Channel name : NI Polynomial type : C'

CO

-0.419898E+00

Conc True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Curve Coefficients
C1 C2

0.786O21E-01

Cale Conc % Error CurvE
Cone Error

0.0000 0.0000 CRVJ
20.000 -0.000 -0.000 CRV1

Programme name : SST

Curve Mis Int Mix Int

CRVI 1.5887 81.641

Name Number Irt.
(X)

SOT0 0 1.6723
SSf3 0 77.753

Progralme name SSI

Curve Min Int Max Int

CRY1 3.0375 17.383

Name Number Int.
(X)

SSTO 0 3.1973
EST1 0 16. 55,

Programme name

Curve Min Int

CR 1 4 .9071

Name Number

: SSI

Max Int

11.919

nt.

Channel. name : P

CO

-0.100905E+01 0.

Conc True C
(Y) (Y) C

0.0000 0.0000 -
50.000 50.000 5

Channel name

CO

-0.119679E+02 0.3

Conc True C;
(Y) (Y) Co

0.0000 0.0000 -0
50.000 50.000 50

Channel name SM

CO

-0.803797E+01 0.1

Conc True C a
J2Lli) £ Y~ P

Polynomial type : CC

Curve Coefficients
Cl C2

657194E+00

alc Conc X Error Curv
Gnc Error

0.000 -0.000 CRV1
0.000 0.0000 0.0000 CVI

C3

e

Polynomial type : CC

Curve Coefficients

374308E+01

aIc Cone % Error Curv
inc Error

.000 -0.000 CRVI

.000 0.0000 0.0000 CRV1

Polynomial type : CC

Curve Coefficierts
Cl CC

55614E+01

1e Cone 7 Error Curve

Curve

CRVI1

N a hie

3 ST 0
SS T2

Min Int

5.0746

Number

0
0

Max Int,

272.76

Int.
(X)

5.3417
259.77V

C:3

C3

171
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ICP Calibration - April 30, 1990

Prooramme name : SST

Curve

C 1 

N ame

SSTO
S T5

Min Irit

4.9071

Nj mber

0
0

Max Int

IlR.919

int.
(X>

5.1653
18.018

Pro3ramme nae SST

Curve Min Irt Max Itt

CRV1 2.3535 79.783

Name Number Int.
X)

SST() 0 2.4773
SS14 0 75.984

Pro3ralmme name SST

Curve Mir Int Max lnt

CRV1 3.6727 108.41

Name Number Irnt.
(X)

SSTO 0 3.9660
SST3 0 103.25

Proqranime name : SST

Curve Min Int Max Int

CRV1 15.864 652.56

N in Number Int.
( Yr

Channel rAme : SM

CO

-0.803797E+01 J.15

Cone True C.-:I
(Y) (Y) Cor

0.000 0.0000 0.
20.000 20.000 20.

Chwinei name : SE

CO

-0.337022E+01 0.1

Conc True Ca
(Y) (Y) Co

0.0000 0.0000 -0
100.00 100.00 10

Channel name : SI

CO

-0.194506E+01 0.5

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
50.000 50.000 50

Channel name : AG

Co

-0. 52230E+00 0.3

Cone True Ca
f Y ( v ) P-n

Polynomial type : CC

Curve Coefficient'.
CI C,

55614E+01

V Cone Er
C Error

0000 0. 0.
.000 -- 0.000 -0.0

ror Curve

00- CI<VI

Polynomial type : CC

Curve Coefficients
CI C2

36042E+01

lc Conc % Error Curv
n. Error

.000 --0.000 CRvl
0.00 0.0000 0.0000 C<Vi

Polynomial type : CC

Curve Coefficients
Cl C2

031 19E+00

lC Conc % Error Curv
nc Error

0000 0.0000 CRv1
.000 0.0000 0.0000 CVV1

Polynomial type : CC

Curve Coefficients
CI C2

30697E-01

lc Conc % Eri or Curv.- v --

53

C 3

C3

Q
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e
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ICP Calibration - April 30, 1990

Progr asmme name : SST Channel name : AG Polynomial type : CC

CID

-0.552230E+00

Con True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Curve Coefficients
Cl C2

0.330697E-01

Calc Cone 7 Erirr Curve
Corie Er rur

0.0000 0.0000 CRV1
20.000 -0.000 -0.000 CRV1

Prograirne name : SST

Curve Min If-it Mai;, Int

CRVl 5.3104 79.60 

Name Number Int.
CX)

SSTO 0 .5983
SS1 0 75.893

Programme name

Curve Min Int

CRY1 3.6160

Name Number

bST0 0
SST2 0

SST

Ma: Irnt

816.45

Int.
(X)

3.8063
777.57

Channel name : NA

CO

-0.39200E+01 0.7

Conc True C.:
(Y) (Y) Co

0.0000 0.0000 0.
50.000 50.000 50

Channel name : SR

Co

-0.983851E-01 0.2

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Polynomial type : CC

Curve Coefficients
CI C2

11288E+00

1c Corn % Error Curv
nc Error

0000 0.0000 CRV'.
.000 0.0000 0.0000 CRV1

Polynomial type : CC

Curve Coefficients
CL C2

58477F-01

lc Conc X Error Curv
nc Error

0000 0.0000 CRVI
.000 -0.000 -0.000 CRV1

Proramme name : SST

Curve Min Int Max Int

CRV1 0.8696 51.824

Name Number Int.
IV I

Channel name : S Polynomial type : CC

Curve Coefficients
CO C1 C2

-0.944798E+00 0.103219E+01

Conc True Calc Conc X Frror Curve

Curve

CRV1

NaIe

SSTO
SET2

Min Int

15. S4

Number

0
0

Max Int

652.56

Iit.
(X)

16.699
621 .48

C3

C 3

C3

e
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ICP Calibration - April 30, 1990

Programme name : SST

Curve

CRV1

Name

SST0
SST3

Min Int

0.8696

Number

0
0

Max Int

51.824

Int.
(X)

0.9153
49. 356

Programme name : ssT

Curve Min Int Max' Int

CRVI

N a m e

SST0
SST3

4.3377

Number

0
0

212.58

lnt.
(X)

4.5660
202.49

Channel name : S

CO

-0.944798E+00 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
50.000 50.000 50

Channel name TA

C0O

-0.115365E+ol 0.2

Cone True Cal
(Y) (Y) Cr

0.0000 0.0000 0.(
50.000 50.000 50.

Polynomial type : CC

Curve Coefficients
Cl C2

03219E+01

lc Conc X Error Curve
nc Error

0000 0.0000 CRV1
.000 0.0000 0.0000 CRV1

Polynomial type : CC

Curve Coefficients
Cl C2

52660E+00

lc Cone % Error Curve
nc Error

)000 0.0000 CRV1
.000 0.0000 0.0000 CRVI

Proqranmie name : SST

Curve Min Int Max nt

CRV1 4.7769 61.950

Name Number Int.
(X)

ST0 0 E.0283
S3T4 0 59.000

Programme name : SST

Curve Min Int Max Irt

CRVI 1.0789 21.796

Channel name : TL

Co

-0.931668E+01 0.1

Conc True Ca
(Y) (Y) Co

0.0000 0.0000 -0
100.00 100.00 10

Channel name : TH

CO

-0.578772E+0l 0.5

2 Polynomial type : CC

Curve Coefficients
Cl C2

85284E+01

Ir Conc X Error Curv
no Errr

.000 -0.000 CRV1
0.00 0.0000 0.0000 CRV1

Polynomial type : CC

Curve Coefficients
Cl C2

09632E+01

Name Number Int. Cone True C-f r nn 7 .r. r.,-

174
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ICP Calibration - April 30, 1990
Programme name : CST Channel name : TH PFlynomial type : CC

Curve Coefficients
CO Cl C2

-0.578772E+o1 0.509632E+01

Cole True Calc Cone 2 Error Curve
(Y) (Y) Cone Er ror

0.0000 0.0000 -0.000 -0.000 CRVI
100.00 100.00 100.00 0.0000 0.0000 CRV

Prorarmme name CST

Curve Min Int M:ax Iri

CRV1 1.8750 402.64

Name Number Int.
(X)

SSTO 0 1.9737
SST4 0 383. 41

Programme name SST

Curve Min Int Max Int

CRVl 4.0011 695.59

Name Number Int.
(X)

SSO 0 4.2117
SST3 0 662.47

Programme name : SST

Curve Mirn Int Max Int

CRV1 1.9906 109.63

Name Number Inst.
(X)

Channe name : SN

CO

-0.517357E+00 0.21

Conc True Ca
(Y) (Y) Cor

0.0000 0.0000 -0
100.00 100.00 10

Channeel name : TI

CO

-0.319910R+00 0.75

Conc True Ca
(Y) (Y) Co

0.0000 0.0000 0.
50.000 50.000 50

Channel name : W

CoCCO

-0.102401E+01 0.48

Cone True Cal
(Y) (Y) Con

Polyno-ial type : CC

Curve Coefficient-
C1 C2

62130r+00

LC Colic % Error Curve
nc Error

.000 -0.000 CRVI
0.00 0.0000 0.0000 CRV1

Polynomial type : CC

Curve Coefficients
Cl C2

595B1E-01

le Cone X Error Curv
nc Error

0000 0.0000 CRV1
.000 0.0000 0.0000 CRv1

C 3

e

Polynomial type : CC

urve Coefficients
CI C2

18708E+00

.c Cone X Error Curv
n" Error

Curve

ClVV1

N am e

SSTO
S' T 4

Min Int

1.0789

Number

0
0

Max Irnt

21.79G

Int.
(X)

1.1357
20.7'C

C3

175

C3

o
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ICP Calibration - April 30, 1990

Programme name : SST Channel name : W Polynomil type : CC

C0

-0.102401E+01

Cont True
(Y) (Y)

0.0000 0.0000
50.000 50.000

Curve Coefficients
C1 C2

0.488708E+00

Calc Conc X Error Curve
Cornr Error

0.0000 0.0000 CR01
50.000 -0.000 -0.000 CRV1

Progrsarme name : SST

Curve Min Int Max; Int

CRV1 5.1025 17.057

Name Number lnt.
(X)

SST0 0 5.3710
SST4 0 16.245

Programme name SST

Curve Min Int Max Irt

CRV1 4.8390 248.14

Name Number Int.
(X)

SST0 0 5.0937
S6T2 0 236.32

Programnme name SST

Curve Min Int Ma>: Int

UCVl 4.4599 86.31

Name Number Int.
( X )

Channel name : U

CO

-0.493930E+02 0.9

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
100.00 100.00 10

Channe. name :

-0.440576E+00 0.8

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channe.l name :N'

0

-0.111,57E+00 0.2

Cone True Ca
(Y ') (Yi

Polynonial type : CC

Curve Ccefficients.
CI Cl

19625E+01

le Cone X Error Curv
re Error

0000 0.0000 CRV1
0.00 -0.000 -0.000 CRV1

Polyno'.ral type CC

.urve Coeffi:ients
C1 C2

64950E-01

lc Cone Z Error Curv
c Error

0000 0.0000 CRV1
.000 -0.000 -0.000 CRVI

Polynomial type : CC

Curve Coefficients
Cl C2

"264£ -01

IC Cone 2 Error Curv

e

c: 3

C ur ve

C R) 1

Name

SST0
S ST:3

Mir; Int

1.9906

Number

0
0

Max Int

109.63

Int.
(X)

2.0053
104.41

C3
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ICP Calibration - April 30, 1990

Progranimie name : SST

Curve Min Int Nax Int

Channel r-ane : ZN

£00

Polynomial typp : GC

Curve Co.f icient;
c. - C1

CRv1 4.4599 886.,31 -0.1 1?57E+00 '.!:7.-0L

Na;e Nuni be r In rt . Conc Truc Ca Ic Con f
(X) ( Y) ( Y) Cunr u-rrr

S ST0 0 4.6947 0.0000 0.0000
SST2 0 844.10 20.000 20.000

0.0000 0.0000
20.000 0.0000

Error Curve

C RV i
0.0000 CfRV1

Programme name : SST

Curve Min Int MaY Int

Channel namer I ZR

CO

CRVI

Polynomial type : CC

Curve Coef i c i.ents
Cl C2

4.7060 255.49 -0.103907E401 0.209757E+00

Name Number Int.
(X)

Conc Tr, C.1c Conc
(Y) (Y) Cone Error

STO 0 4.9S37 0.0000 0.0000 0.0000 0.0000
SST3 0 243.32 50.000 50.003 50.000 0.0000

% Errur Curve

CRY I
0. OCv CRVI

Sample name
P r o3 rame e

NAME

Al
Sb
As
1' ~
be
Wi

Cd *
Ca .

Ce
Cr
Co

Eu
Fe
L a
P
Li
Mq
Mn
Hg

Nd
H- 4

HN03
SST

MV INT CONCEN

2.07 (-0.271
0.t2 -0.097
1.4G (-0.055
3.72 (-0.013
0.99 (-0.002
5.26 (-0.212
b.21 (-0.020
3.25 (-0.006
0.49 -0.001
5.28 (-0.493
1.49 (-0.016
0.26 -0.003
2.98 (-0.033
:3.97 (-0.009
1.72 (-0.013
0.; 6 -0.030
0.31 -0.007
3.70 (-0.024
0.48 -0.001
0.97 -0.002
5.39 (-0.019
2.67 -0.015
5.30 (-0.244
S (.a f-- di

30-Apr-90 10!43:33

R SD

-28.40
-47.26
-23.84

-24.03

-1 G.54
-30.47
-24.51
-1G.00
-22.50
-2G.71
-32. 16

--416.33
-22.66.
-22.84
--39. 64
-24.74
-30.00
-26.91
- 23 3'.'
-27.42
-26.88
-18.69
-24.84
-1 A LX

C3
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ICP Analysis - April 30, 1990 Acid Blank

Nardple name

NAME m

Al

Pit

C a014

Cd

Ce

Cc
Cu
E u

L~a
Ib

Li
M n
mrl
Hsh9
No
N.J
NW

K
S o

i
Aq
Na
S r
5
TI

T1

Ti
w
U
V
Zn
Zr

: HN03
: SST

V INT CONCEN

2.08
0.51

1) . C P3. /s
0.8
5.77

3.22
0.51
5.2 Wt
1.49
0.25
2.99
3.98
1.72
0.35
0.31
3.69
0.40
0.96
6.14
2.61
S. 22
4.90
1.52
3,01
4.80
2.33
3.49

15.49
5.20
3.58
0.07
4.2 G
4.66
1 .06
1. 67
3.97
1.96
4.99
4.77
4.43
4.69

(-0.259
-0.219

(-3.055
(-0.013
(-0.002
(-0.271
-0. 015

(-0.007
0.000

(-0. 501
(-0.017
-0.032

(-0.032
(-0.009
(-0,014
-0.030
-0.134

(-0.024
-0.001

(-0.003
0.014

(-0.021
(-0.413
(-0.029
(-0.099
(-0.719
(-0.t4
(-0.205
(-0.188
(-0.040
(-0.285
(-0.006
-0.043

(-0.077
(-0.685
(-0.392
(--0.028
(-0.018
(--0.065
(-3.544
(.-0.028
(-0. 006
(-0.05n

30--Apr-90 12:34:17

RSD

-12.25

14. 0
-1,. Y

-14.4*,
-5.80

-14.73
13'4. 72.
-12.50

-10.71
-13.116

-:122. 1 ',1.0.05

-20.83-2 ri . 1
-29.57
-11.58
-16.08
-22.24

23. 77
- 11 .63
-14.22
-17.89
-21.4c

-12.109
--6.69

-11. 63
11.93

-11.45
-13.b6
-15.11
-15.4].
-19.60
-14.75
-20.06
-13.83
-23.43
-11.87
--10.50
-13.66
-- 13.26

178
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ICP Analysis - April 30, 1990 LMCS Check Standard

S3MPlQ nlMe
Sample code 1
Sample corje 2
Progr anse

NAME Mv

Al 2
SGb
Al 1
H.a 214
Be 0
iii 6
3 157
C d 275
C-3 293
Ce 1
Cr 52
Cr) 3
C-.66
Eu 4
Ff. 88
La 0
?b 0
Li 1013
l'1 320
Pn '205
Hq 5
Mo 2
Nd 15
Ni 128
P I
K 9
Sm 4
Se

5 3,
A15

Na 39
Sr 3d4
S 1
Ti 4
T 5
Th1h
Sin 192
Ti 4
Li 2
U 5
v 4.
Zn 418
2r 4

78C1LK

DIRLCT
: SS T

INT CONCEN

.31

.58

.65
-. 14

.02

.40
.01
.26
.95
.27
.15
.U7
-90

.7 C

.38

.31

.92

.513

.77

.80
.44
.67
.70
.0
.69
.11
.64
.91
.77
.54
.23
.42
.12
.13
'.7

.04

.37

.61

.96

.64

.02

0.017
10.14A
0.05 ~
9,688

-0.000
-0.106

'. 7G( 1
9.839
'1.965

8.967
10. OFi5
9.785
0.018

.10.092
0.038

-0.039
9.542

10.034
9.071

-0.002
-0.001
8.836
9.694
0.020

24.722
(-0.432

3.500
(-0.115
-0.026
24.307
9.841
0.323

-0.036
0.363

-0.015
50.066
-0.013
0.136
2.176

-0.011
'J. 863

-0.028

30-Apr-90 12:37:55

RSU

481.36
1."5

45.92
0.21

-170.63
-66.10

0.21
0.95
0. 35
1.40
0.76
1 .9 4
0.04

16.64
01. J u

27.2
-C,9L39

0.06
0,15
0.41

-132. 913
-589.75

2.71
0 .83

174.66
1.34

-41.18
3.66

-34.45
-43.05

0.32
0.20

-135. 06
130. t2

-800.86
1.01

-45.76
6.95

51.46
-4 8. f;

0.56
-.63. 66

179
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ICP Analysis - April 30, 1990 LMCS Check Standard

Uample ramr
Sample Code 1
9ample Code 2
Pr cr aw.pe

82KIFIA
SST2
DI1REC1
S T 3C-Apr-90 12:41:50

MV INT CONCEN

4.93
0.Gf
4.94
4.46
0.99

86.68
6.76
3.67
0.96
6.23
2.10
0.27
5.00

321 .80
2.39

1 .30
4.54
4.03
0.72

.124
7.04
2.96
6.55
5.72
2.16
3.22

11.66
2.72
5.13

324.69
5.74
4.14
1.14
5.36
8.65

11.15
2.28
5.11
2.16

11.33
7.81l
5.45
5. 6 4

S.675
0.632
1.947
0.020
0.002

53.095
0.080
0.009
0.011)
0.715
0.093
0.031
0.277
9.5311
0.064

)46.549
54.733
0.006
0.007
0.0l11
0.054
0.017
0.793
0.030
0. 10
0.077

10. 1)1
0.331
0.636

10. 191
0.098
0.009
0.232
0.202
6.710

51.055
0.001
0.068
0.033

54.754
0.235
0.018
0.145

1.44

4.01

0.79
3.93

21.52
0.62
4.01

11.70
0.59
9.44
4.29

27.96
I .70
0.0.

0.24
0.75

37.89
1.5)
2.33

10. 1E
12.08
2.4.

12.90
10.32

0.72
B.45
2.33
0.3].

39.42
8.10
n.30
7.10
1.14
0.50
5.42
4.02

41.26
0.92
2.64
5.02
4.9E
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ICP Analysis - April 30, 1990 LMCS Check Standard

Sample rinats
S-A.wpli ? ie I
tmplQ codI 2

ProRmme

NAE

77c1 i
SS3
11Ik ECT
SST

M'V TNT COCEMN

26.17
0.67

100.42
4.58

264.74
7.87
6.72
3.94
1.32
6.01
1.86
0.30
3.69
4.57
2.32
0 .3d
0.34
4.15
0.76
1.39

G06.61

433.92
6.09

11 .89
88. I.
3.34

41.18
90.99
26.29
6.97
4.11

52.29
195.97
32.11

1.36
2.74

640. 58
44. 26
7.17

113.77
6.35

234.08

49. 7G7
1.286

56.894
0.026
9.249
1.130
0.077
0.019
0.028
0.437
0.050
0.146
0.0735
0.009
0.057
0.033
0.264
0.017
0.008
0.01 )

26.391
47. 465
0.375
0.515

56.B39
0.523
0.520

52.6
43.824

0.383
0.973
0.008

)53.026
48. 361
30.172

1.159
0.201

48.337
20.607
I6.504
9.400
0.039

48.061

30-Apr-90 12:45:40

RsiD

0.69
8. 25
0.07
8.50
1.041
2.76
3.70
6.62
0. 76

18.10
7.60
1.37
(. 41

16 .70
. 01

20.89
14. 7 .
25. 80

1.12
3.863
0. 4U
Q .'/ 2

24.79
1 .50
0.76

21.48
17.73
0.56
0.94
0.bd
3.88

12.13
0.44
0.26
0.92
3.44
1.00
1.21
1.20
2.:2
1.24
2.83
1 . 00
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ICP Analysis - April 30, 1990 Acid Digested LMCS Check Standard

n-a411 * P575
code 1 ssri
code 2 :IIGEST
code 3 :89076
ie :is r E

MV TNT CONCEN

Sorplo
Sa it
S a rp le

Prugran

NAME

Al
Sb
Au
14a

C 1
C-a
Ce
Cr
C o
Cu
Eu

L~a

Pt
L:i
Ms
Mn
H9

N if
Ni
1'
K
Sm
Se
Si

Al
Na -
Sr

ThTn 1

Ti

Zn
Zr

2.24
0.62
1.49

24.20
0.89
5.91

20.03
29.28
42.66

6. 07
6.53
0.53
9.23
4.08

12.89

0.32
13.64
35.12
21.21
5.U4
2.68
6.23

17.33
].70
2.70
4.U4
2.63
5.34

15.65
9.03

41.06
1.02
4.32
4.70
1.06

20.70
4.913
2.07
5.07
4.73

44,65
4.72

30-Apr-.90 12:50:22

RSD

92.50
U.41

-23.42
.65

-22.69
-26.61

0.72
1. 16

o .8B3
25.50
0.95
1.31
V .98

-39.07
).13

-46.63
-156.12

0.49
0. (19
0.64

4E0. 14
-20.07
23.67

1.17
176.20

0.85
-28.18

32. 17
23.59

-31.14
2.48
0.71

20.83
-3f). 43
-33.51.
-Z0.60

1.01
9. L13

--56. 03
-34.18
-24.14

0.87
-30.10

0.08,
0.070

-0.037
0 .1:3

(-0.002
-0.180
0.932
0.,37
1.436
0.505
0,876
0.954
0.926

'-0.006
1 .283

-0.023
-0.017
0.800
1.084
0.975
0.001

-0.014
0.505
0.942
0.017
1.867

--0. 508
0.210
0.740

(-0.3 *
2.442
0.963
0.111

(-0.063
(-0.616
(-0.294

4.910
0.059

-0.014
(--2.737
(-0.032

0.952
-0.048
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ICP Analysis - April 30, 1990 Acid Digested LMCS Check Standard

saliple niable:
SamFp1. code '2

F, pl od j I, a loGample caodQ 3

N'MEMV INT

Al 2.35
Sb 0.5L

7 1.71
Ba G3.65
E 0.87

bt 13.24
5.76

Cd 3.20
ca 12.88
Ce C.5.06
Cr I.5
C15 0.25
Cu 3.03
Eu 35.13
Fe 3.50
La 2.10
11b ej. 6 9
Li A3.52
ms 2.01

Mn I .28
H9 5.54
Mo 2.58
Nd 5.06
Ni 4.95
P 1.59
K 2.89
Soi 5.18
Sce 2.28
Si 4.54
(13 44.28

Na 5.43
Sr 3.61
9 0.95

Ta 4.13
T1 4.79
Th 2.00

SE! 1.91
i 4.91

Id 1.91
U 5.30

V 4.87
T a 5.13

Zr 4.79

F3Z2

N 9J 76

str
SS. r .F

0.31:
-0.251
0.08'9

(-0.017
(-0.002

4.725
0.015

(-0.00$3
0. 42]

(-0.7a1
-0.003
-0.031/
-A.01u
0.927
0.194
4.492
4.845

(-0.040
0.079
0.013

-0. 012
(-0.025
(-0. 6
(-0.031

-0. 0t !i
(-1.138

0.030
(-0.262

0.330
0.1312

-0.117
(-0.005

0.036
(-0.111
-0.443
4.379

-0.016
0.053

(-0.088
-0.681
-0.019
0.010

<-0.082

30-(r'iz-90 1.2 54:41

RS l

12.90
1. 2 1

E'. '4

-9.59
0.32

12.35
-10.53

1.os
-11.02

-134.68
-19.52
-31.44

I .03
1.25
1. V'-
0.71

-9.09
C.. 68
6.10

-8. 57
-11.33
-4.27
-8.96

-30. 3
-10.76

5C. 39
-10.54

3.14
0.29

36. 9
-123.06
18.37

-11. 8
-39. 26

0.12
-39.51

3.31
-7.66,

- 72 .57
-21.17

').45
-11 .7T
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ICP Analysis - April 30, 1990 Acid Digested LMCS Check Standard

Sample name
Simple code
Bample code
,ample code
Prurjra n me

NAMr M

Al
s b
As
b a
Ue
B:LE

Cd
C a
C L
Cr
CO
Cu
Eli
Fe
L
Pb
Li

M3
9

Mo
Nd
Ni
P
K

Se

As

SI,
S
T.3
TI
Th
on
T I
w
U
V
Zn
Zr

1
2
3

F575
sbra
11 GE sT

89 07 (
S2T

V INT CONCIN

4.42
0.53

10.23
3.97

26.02
6.17
6.08
3.38

12.37
5.40
1.62
0.26
3.12
4 .05
3.04
0.3E
0.31
3.76
2.86

.129
56.96
42.58
5.30
5.73
9.01
3.07
4.90
5.72
6.85

16.78
6.03
3.80
5.54

19.73
7.28
1.10
2.05

64.70
5.66
t.22

15.14
5.30

26.15

4.601
-0.003
4.'J93
-0.002
0.879

-0.007
0.036

-0.002
0.404

-0.3448
0.000

-0.000
-0.012

C-0.007
0.140

-0. 030
-0.061

(-0.019
0.074
0.013
2.247
4.380

(-0.266
0.031
4.823

-0. 459
(-0.410

4.413
1.502
0.003
0. 307

-U.ODo
4.771
3.830
4.274

-0. 17
0.0 ic
4.595
1 . 7-13

-1.358
0 .8L9
0.014
4.447

30-Apr-90 12:58:32

RSE,

0.46
-2163.4

0.93
-112.71

0.58
-688.01

4.64
-:03.64

0.76
-2 4.31
20.81

AAAAAAA
-40.72
--24.4.

2.94
-27 . tJ
--74.23
-- 22.98

0.31
2.01
0.36
0.91

40 .75
3.32

-24. 15
-24.87

0.35
6.46

220. 7
14. 03

-908 03
0.M

41.32
4.39

-29.50
23.76

1.64
1.34

-42 .3
0.89

12.49
1 . 2c)
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ICP Analysis - April 30, 1990 Reagent Blank

Sample flame
51riple code 1
£.Timpile code 2
Sampl1O odta 3
JFrigr:sime :

RAKE MV INT

Al 2.36
Sb 0.54
As 1.52
Ba 4.22

B0 .95
14 .23

6.44
Cd 3.45
Ca 23.54
CZ2 5.61
C1, 1.69
C:, 0.26
Cu 3.27
Eu 4.21
r u 6.79
L -a 0.36
fPb 0.2
Li :3.90
M19 5.:7
Mni- 1.'52
Hq 6 . 03
ho 2.79
Nd j.6
Ni 5.37
P 1.82
K 3.17
Sm 5.09
Se 2.46
SI 5.50

AS 16.42
6.08

Sr 3.97
S 1.05
T-;1 4 .52
T 1 4.97
Th 1.13
Sn 2.04
Ti 5.37
w 2.11
U 5.27
v 5.03
Zr, 8.14
Zr 4.90

r593
14 L -IN K
1IRE CT
89076
SSY

C0NCEN

0.332
0 . 019

-0.018
0.009
0.000
0.031
0.059
0.001
0.784

-0.076
0.013
0.003
0.011

-0.002
0.575

-0.013
0.030

-0.005
0.165
0.025
0.009

-0.002
-0.0:
0.002
0.095

-0.086
-0.117
-0. 019
0.822

-0.009
0.345
0.004
0.144

-0.011
-0.112
-0 . 078
0.017
0.08B
0.005

-0.886
-0.005
0.082

-0.010

30-Apr-90 3303:01

PSTD

7.23
202.0a

- .53
7.76

214.93
71 .33

4.47
46.89
0.07

-40.93
4.90

1 52. 7
12.3u

-26.21
1.37

-22 09
42.86

-2' .. 47
0.40
1.26

30. 21.
-69.78
-72.86
i 03. (9":. V 2
-59. 03
-30. 15

-100.62
.. 18

-26.78
5.26
7.62
4.47

-5 .85
-135.73

--40.9t
'2.12

1.47
165",.86
-28.47
-57.18

1.24
-35.41
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ICP Analysis - April 30. 1990 Seqment 89-076

Simple name
Sample code
Smple c-ode
Sinmple code

NAME .

Al
Sb
A u
v a

Ce -
ji

Cd

Ce
CI
C aCo

Lu

Fe
L -i
P t
Li
Mr.

H9
Mo
Nd

P
K
Sm
Se
si
Ag '
Na

S
Ta
T -
7h
S3r
Ti

U

Zr
Zr

1
2
3

5 AMPLE
100-10
69076
0S T

V INT CONCEN DILCC

4.96
0.53
1.48
3.90
0.91
9.20
6.02
:3. 3 1
1.75
5.44
3.31
0.26
3.10
4.08

27.56
0.36
0.32
3.71)
0.9G
9.54
6.96
2.71
5.39
5.23
2.30
3.07
4.93
3.44
3.80

16.03
19.88
5.30
1.04
4.39
4.81
1.09
1.94
4.09
2.04
5.17
4 . 86
5.56
4.79

5.739
-0.090
-0.042
-0.005
-0.001

2.022
0.032

-0.004
0.042

-0.297
0.129

-0.010
-0.015
-0.006

2.986
-0.016
0.0413

-0.015
0.015
0.411
0.050

-0.011
(-0.264
-0.009
0.410

-0.495
-0.359
-0.057
-0.032
-0.022
10.161
0.039
0.125

-0.046
-0.409
-0.229
-0.009
-0.009
-0.027
-1.848
-0.020

0.021
-0.035

579.6
-9.11

-4.
-0.5

204.13.2
-0.43
4.27

13.0

-01.0

.-1.5
4.3

-1 .5
1.4

41.
5.0
-I-.

(-26 *

-0.B
41.3

-5. 7
-3.2
-- 2. 2
1026
3.0

12.5
-4.6
-41.
-23.
-0.9
-0.9
-2.6
-186
-2.0

2.0
-3.5

30-Apv-90 13:07:39

S2.75

j --59.65
13 -14. )

0 -')5. b
10 -45.J6

24.60

13 32.35
IS -37* 12

4 - .3
70 4 . - d
3 -117.O06

90 2-4".8
26 -- ,.44
56 1.37
73 -34.69
G9 79.37
65 33.07
-'9 2.3'-
50 1.OA
70 10.19
19 -23.6 5
64 -32.70
68 -72.39
197 10.L,2:
03 -34.03
25 -36.79
71 -116.99
5j -166.17
29 -45.4u
.3 1.87
89 4.40
80 10. 5 P
19 -51.44
29 -54.79
16 -31.53
00 -70.61
33 -48.83
82 -58.43
.7 -45.92

47 -39.4U
6 .410.9

17 -40.69

Dilution factor : 101.000
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ICP Analysis - April 30, 1990 Segment 89-076

Sample .ame
Sample code
Salple code
Samlple code
Programme

AHR m

Al
Sb
A

Be
1i 1

Cd
Ca

Co
Cr
Co
Cu
Eu
Fe
La
Pb
Li
Mg
Ml*%
H9
Mo
Nd
Ni
P
K
Sm

Si

Na
Sr
S

T ITi
Th
Sn
T
w
U

Zr

1

3

F576
SAMPLE
500-10
89076
s6T

v LNT CONCEN 11 rrr.

15.10
o,91
1.43
3.86
0.89

29.25
5.66
3.20

5.03
5.07
0.25
3.06
3.79

19.65
0.35
0.33
3. 
4.87

39.92
6.14
2.61
5.05
5.42
4.48
2.88
4.55
2.42
3 .89

15.31
72.34
11.03
1.49
4.10
4. 5C
1.02
1.87
4.03
1 .95
4.97
4.66
8.58
4.55

26. 780
--0. 222

(-0.072
-0. 007

(-0. 002
9.418
0.009

(-0.008
0.187

(-0.817
0.617

-0.042
-0,021

(-0.015
13.674

(-0.052
0.138

(-0.042
0.13?
1 .030
0.014

(-0.022
(-0.571

0.006
1.846

(-1.184
(-0.962

0.002
0.012

(-0.046
47.333
0.187
0.595

(-0.118
(-0.970
(-0.603
(-0.026
-0.014

(-0.069
(-3.676
(-0.037

0.093
(-0.035

562.3
-4.67

-0.15
(-0.04

±97. 7
0.11

(-0.10
3.91

(-17.1
12. 9'
-0.87
-0.45

(-0.31
287.]

(-1 .09
2. 90

(-0.88
2.87

39.41
0.')

(-11.
0.1

38.1n
(--24.0

0.0
0 . 0
0.:

(-_O.9
9941.

12. 4

(--12.(
(-10.

1.9.
C-i. .'

7 0.65
C) -26.98
1 -13.17
4 -0.13
10 -li.4p

6 149,71
9 -24.60
9 0.67
5 -11.31
'3 0.50
6 -20.97
ii -22.6A
6 -11.27

1 -23.55
7 32.92
4 -10.39
-J 0.71
9 0.42
fj 139.39
.2 -S.381
18 -4.16

17 9 0.59
6 6.70
7 9. c6
0 -10.26
0 1061.69

i7 4 7.
I1 -13.60
10 D.74
21 0.73
33 4.43
71 -11.48
SjI - .97

66 -11.87
47 -B.80
a9 -20.35
44 -11.11
25 -16.64
79 -6.08
45 1.SY

187

Dilution factor . 21.0000



ICP Analysis - April 30, 1990 Duplicate Segment 89-076

Sample n-awe
Sample code

awple code
Sample COde
Proqrammo

1

3

rs?7
tIUPSAM

100-10
09076
SbT 30-Apr-90 13:16:24

MV INT CONCEN CILCOR

4.31
0.52
1.47
3 .16
0.9 1
H.159
6.00
3.29
1.63
5.38
2.27
0.25
3.08
4.05

26.32
0 .36
0.31
3.75
0.97
9.03
6.68
2.62
5.34
5.27
2.22
3.04
4 . 89
2.41
3.73

15.76
18.23
5.12
0.- 99
4.33
4.80
1.00
1.083
4.03
2.01
5.12
4.90
5.41
4.00

4.379
-0.106

1-0.040
-0.007
-0.001

0.030
-0.005
0.038

(-0. 368
0. 123

-0. 027
-0.019

C-0.007
2.842

-0.029
-0-069

(-0. 019
0. 01
0.387
0.030

-0.013
(-0. 308
-0.00S
0. 366

-0.594
(-0.428
-0.009
-0.0629

(-0.031
(.915
0.034
0.072

(-0.059
-0.416
-0.275
-0.026
-0.015
-0.042
-2.205
-0.017
0.017

-0.032

Diluticn factor : 101.000

188

442.24
-10.74

(-4.R82
-0.737
-- 0.125
163.09
3 . 073

-0.517
3.954

-37.16
12.374
-2.691
-1.914
-0. 706
287.01
-2.88!S
-S.991

(-1.936
.502

20.064
3. 813

- I. 353
S-3. 09

-0 t;2s
36.972
-59.98
-4377
-8.977
-G-928
-j. V.1 ~3
907.53
3.436
7.296

(-5.937
-41.98
-27.80
-2.603
-1 .476
-4. 45

-1.698
1.710

-3.211

kSI)

2.27
- L.93
--18.r6
-30.40
-1 .76

1.03
22.67

-31.40
1.01

-23, 27
3.39

-27.13
-20.47
-17.64

1.16

-23.64
-19.56

1 .02
1.07

20. 3(1

-2.3:
-2S.,18
-3S .77

11.16
-13.83
-22. 16
-47 . 4'
-21.21
-18.32-

I .47
3.34

10.03
-33.78
-17.10

-21.0G
-27.22
19 . 39

-24.12
-24.06

-24.64



ICP Analysis - April 30, 1990 Duplicate Segment 89-076

Sample cc;de
Saimple code
Gample code
I E Hru.4C.nime

3

1iUPSAM
500-10
P9076
.3C S

V INT CONCEN 11ILCO

Al

Ca

Fe

PL

Li
C I

MaHr 4
MC)

N d
NI

P

So

T aSI
SI,

AI .

Th
Sri
I iLi

U

Zn
Zr

13.29
0.54
I t; c,
4.32
0-97

19.25
6.07
3.46
5.63
5.69
5.35
0.26
3.40
4.29

120.94
0.37
0.34
3.94
5.87

39.14
6.52
2.82
5.67
6.23
4.89
3.20
5. 16
3.71
4.55 W

16.74
68.33
10.99
1.45
4.60
5.22
1.13
2.01
4.26
2.14
5.60
5.23
0.78
5.:0

22.805
0.045
0.0o5
0.014
0.001
8.753
0. 03S
0.001
0.174
0.030
0.666
0.001
0.031
0.000

.13. B24
0.003
0.296

-0.002
0.168
1.874
0.031
0.002

-0.009
0.070
2.117
0.021

-0.010
0.317
0.342
0.001

44.619
0.186
0.548
0.007
0.356

-0.005
0.010
0.004
0.C21
2.063
0.012
0.097
0.051

470.0
0.94
0.10

0.02

0 73
0.02
3.66
0.63

13.99
0. 03
0.64
0.00

290.3
0.07

-0.03

39.34
0.64
0.04

-0.19
1.46

44.46
0.44

-0.21
6.05
7.18
0.03

936.9
3.89

11.5,1
0.15
7.48

-0.10
0.22
0.08
0.44

43.32
0.25
2.04
1.06

20-Apr-90 13:20:3 1

R RS B
2 .2

8 130.3A
., 317.71
1 258
1 14.V7
2 0.51
1 6.43
8 61.92
3 0.39
3 424.46
4 0.7
4 754.92
1 2B.18
6 818.59
0 0.311
3 338.20
H 5.02
8 -323.35
2 2.70

0.42
7 17.36
2 112.72
6 -757.30

C3 9.12
2 0.87
5 9 3 9. 37
8 -1433.5
7 12.74
8 3.75
I 63.67
9 0,01
7 0.57
7 1.52
4 272.02
4 1G.15
7 -1761.3
0 59.28
0 118.46
1 7D.01
4 43.138
6 47.98
5 0.16

S27 .47

Dilation factor : 21.0000
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ICP Analysis - April 30, 1990 Spike of Seqment 89-076

Sample name
S.rrple code
Sample cado
!I-mple codn
Pi ur 'Amme

NAME m

Al
SL.
As
Is a

Bi

Cd

C(,

Cr
Cu
Cu
Eu
Fe

Li
PI r
Mu
Mn
H-3
mc)
Nd
Ni
P
K
So
se
b A
Ag
Na
Sr

T I
TIh

Zn
Zr

1

:3

F578
SPIKE
100-10
3907 (
SST

V INT CONCEN DITCc

4.BI

I .65
4.29
1.22

6.16
3.633
2.13
5.69
2.37
o.26
3.30
4.61

24.26
0.39
0.33
4.05

9.16
8.13
3.20
5. 65
5. 53
2.25
3.19
5.]?
2.55
3.96

16.74
10 . 45

4. 38
5.09
1.14

2.?
4.85
2.1).
5.42
5.15
6.04
5.23

5.411
0.3000
0.053
0.013
0.010
1.771
0.041
0.009
0.055
0.023
0.140
0.013
0.016
0.010
2.603
0.049
0. 156
0. 006
0.055
0.393
0.101
0.044

-0.028
0. 015
0.377

-0.016
0.009
0.097
0.049
0.001
9.145
0.049
0. 1H6
0.003
0.120
0,044
0.052
0.049
0. CD(
0.408
0.005
0.032
0.057

546 .1

5.3I:

0.97
170.0
4.11
0.9
5.57
2.3

14.1
1.6
I .6(
0.9

262.
4.9f

1i.72
0.132
5.5'

10.2
4.4

-2.8
1.5

-1.6a
0.8
9.7
4.9~
0.1

923.
4.9

18. 0
0.2

12.1
4.4
5.2
4.9
0.6

41.1
0.5
3.2
5.7

30-Apr-90 13:24:32

)R kso

4 1.71
)0
G 51.64
i8 43.61
4 4.2i
7 7.09
5 29.93

17 28.74
4 1.03

14 1073.51
48 6 .31;
87 Ek.U2
09 95.5 0
93 44.73
92 1.46

3 33.84
9 42.76
4 124.72

41 9.65
04 0.59
49 11.0
37 21.64
04 -698.22
01 8/.54
00 14.26
38 -2061.7
91 3068.06
5 99.59
46 81.53
20 1632.19
60 0.97
07 4,62
;5 14.48
98 1159.R36
634 310.12
61 399.44
86 27,2
I5 17.91
19 62 58
7 " 4 15. 20
04 1I96
29 9.52
98 48.4

Dillition factor : 101.000
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ICP Analysis - April 30, 1990 Spike of Segment 89-076

S-ample rame
S.3mplu codu 1:
Saip)Ip code 2
Sample code 3

NAM E Md. INT

Al 14.44
St. 0.5:
As 1.91
ba 4.95
)Re 2 .24 f
B:i 18.38
B 6.22
Cd 4.52
Ca .37.72
C e 5.17
Cr 5.15
Co 0.26
Cu J.43
P.I1 5.44
re :107.73
L-a 0.44
Pb 0.35
Li 4.07
M,.1 4.16
Mr, 39.ti5

9.00
Hu 4.67
Nd 5.16
Ni 6.03
P 4.14
K '.)G
Sm 4.67
Se 2.70
Si 4.37
A- 15.44
Na 66.59
Sa. 12.74
S 1.67
Ta .14.22
T1 4.76

h 1.06
Sn 2.79
Ti 7.08
w 2.13
U 5.09
V 5.27
Z, 10.47
Z r 5.92

Fj7d

500-10

Ssr 30-APr-90 13:28:43

CONCEN DILCCP RQD

25.404 533.49 1.19
--0.116 -2 437 -2 7.H
0.208 4.32 .45

0.043 0.500 '.

0.04b 0.9)6 .1
8.166 171.48 1.30
0.044 0.934 12.66
0.040 0.131 3.16
0.246 S.I C 1.01

(-0.637 (-13.33 -1 .20
1).632 1:3.27 1 2'7
0.003 0.07i 2"i0 94
0.035 0.733 12.07
0.035 0.732 4.81

12.291 258.11 0.B3
0.187 3.926 4.46
0.394 8.267 5.71
0.009 0.197 3i.99

0.115 2.409 1 .2)
1.05) 39.047 1.19
0.140 2.934 9.44
0.205 4.I03 2.5

(-0.406 (-9.7/H -6.03
0.054 1.129 6.00
1.622 34.066 ?.63

-0 . f73 ( -18.34 -10.71
(-0.771 t-16.1C) -9. 4

0.308 6.466 3.02
0.255 5.357 G.b4

(-0.042 V-0.876 -11.79
43.282 911.02 1 .21

0. 231 4.84 1.36
0.783 16.438 3.46

(-0.087 (-1.831 -18.85
(-0.502 (-'6.54 -12.t57
-0.268 -5.G37 -18.70
0.215 4.514 3.a5
0.218 4.578 2.1
0.016 0.332 56.:.

(-2.578 (-54.14 -17.73
0.015 0.312 12.75
0.138 2.8N6 1.43
0.204 4.276 4.96

Dil1t-on factor : 21.0000
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ICP Analysis - April 30, 1990 Acid Digested LMCS Standard

Sample name

SamIrple COde
sallplo Code
Sample code
Pro ).4raiMe

1
2
:3

r529SST I
Ii IGE5T

,,9o7r

M'V INT CONCEN

2.10
0.60
1.40

24.11
0.G6
5.61

19.94
28.59
43.08

5. Gd
6.43
0.:51
9.09
3.79

12.72
0.35
0.30
1 . 4 4
34.72
21,12

5.809

5.89
16.08

I . '

4 .46
2 .50
4.33

14.43
8.62

40.95
0.9
3.99
4.41
1.01

20.04
4.7':
1.93
4.69
4.54

44.11
4.46

-0.213
0.670

(-0.00 
0. S 27

(-0.003
(-0.381

0.926
0.91 )
1.449
0.0018
0.858
0.866
0. 906

C-0.015
1.263

(-0.057
-0.199

0. 862
1.0712
0.970
0.003

(-0.027
0.189
0.907

(-0.0M7
1.]15

(-1.* 66
0.024
0.192

(-0.075
2.148
0.960
0.048

(-0.146
(--1.145
(-0.654

4,736
0.042

(-0.082
(-6.244
1-0.048

0.939
(-0.103

0-AprJ-90 13:32:4V

R811

-24.34
12.40

12 . 41.10.74

71

3.70
0. 49

1382.82
1.71
2.67
1.35

-12.031 .:itM
1 09

13. 12
-. 77

. 90

1.
51 46
-5.:39

1.

--50.UG
16. 45

-10.54
67.92
7.78

-9.09
2.9'/
0.167294

29. 4 6
-9.53

-15.29
-1135
1.41
0.74
8 6
0
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ICP Analysis - April 30, 1990 Acid Digested LMCS Standard

n -a me
code
code
C Ode
me

1
2
3

F579
SST3
1' I GES7
89076
SST

MV INT CONICCN

Al
S -I
As
0-3
lie

S1
C-1
C a
Ce t
Cr
C Q
Ci
Eli
F e

Lifb'

Mn
H'3

Nd
Na
P

IDK

So
Si
ASg

S
T a
TI
Th
Sn
TZi

Zri

2.45
0.53
1.79
3 . 85
0.91

13.7E]
5.99
3.33

13.08
5 133
1.61
0.1.1f
3.22

35. 06
3.*62
2.14
0.7,
3.70
3.09
1.32
Si. e 3
2.67
t,. 34
5.16
1.73
3.03
5.45
2.35
4.46

45.76
5 .72
3.? ?
1.01
4,34
5.08
2.07
2.*00
5.11
2.00
5.57
S .09
5.27
4.75

Sample
S -i pl
Saip le
S.AipIe
Pr Dira9I m

N E v

0.516
-0.077

0. 13t
-0.008
-0.001
5.087
0.030

-0.004
0.428

(-0.437
0. C06

-0. C12
0.004

- 0.941)
0. 207
4.604

. 165
(-0.024

0.091
0.015
0.001

-0. 15
(-0.307

-0.014
0.037

(-0.G31
0. 430

(-0.179
0.297
0.961
0.081Y

-0.001
0.09G

-0.057
0.094
4. 74
0.007
0.06

-0.047
1.799

-0.000
0.014

-0.043

30-Apr-90 13:36;:3i

RSD

15. 33
-26.02

5. 33
-36.29

-B. 03
2.98

21.2 5
-36.91

2.44
-23.79

2 .19
-79.37
202. 25

1.62

-. 1 .323 . 5:1

.00

117 .?o

-19.26
-'2.19
-28. 12

) 2.6
-24.49

08
--25,74

1 0.0 U
2.9

8 3 .41
-134.93

2. 04
-29.C6
105 .49

I.46
65.04
8.28

-20. 87
46.94

-12D6. I
10.25

-22.91
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ICP Analysis - April 30, 1990 Acid Digested LMCS Standard

Sample niale : F5?9
SaNple cude 1 : SST3
BS.-iaple ornle 2 : 11iGES7
G'ple code 3 89076
Programme so

NAME mv tNT CNCEN

A1 4.53 4.82 d
Sb 0.54 0.039
As 10.63 5-222
Ba 4.07 0 .Q02
Be 26.80 0.506
Bit G.21 0. 0 1 k

6.17 0.042
C1 3.44 0.000
La 12.6? 0.414
Ce !.53 -0.182
Cr 1.66 0.015
Co 0.26 0.012
Cu 3.19 -9.002
9. 4.16 -0.003
r 3.09 0. 146
L 0.36 -0.015
I'b 0.32 -0.022
Li 3.05 -0.010
M92.92 0.076
hr 1.31 0.014
H. 59.7U 2.3?0
Mo 44.22 4.559
Nd 5.49 -0.170
Ni 5.7? 0.033
P 9.6D 5.2'0
K 3.12 -0.281
6n t.03 -0.218

e 5.97 4.752
Si 6.88 1.519

17.13 0.014
6.18 0.416

Sr 3.68 0.002
S 5.82 5.061
Ta 20.48 4.021
T 1 7.49 4.555
Th 1.13 -0.053
Sri 2.07 0.024
Ti 66.54 4.734
w 5.84 1.80
ij 5.35 -0.181
v 15.61 0.909
Zr, 5.37 0.016
Zr 26.09 4.601

30--Apr-90 13:40:16

RSD,

1.U6
52.04
0.9

110.87

0.69
213.22

S.80
234.17

0.27
-60.49
32.63
17.32

-310.16
- .26
3.10

-56.73
-103. 92

0.99
6.39
1.68
1.09

-56.37
14.43
3.29

-56.40
-5!. 59

2.60
1.21

51.58
13 .8
66.31
1 . 15
4.37
1.7 IS

-128.51
15.67
0.30
0.44

-- 392.91
1 .02
9.75
0.60
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ICP Analysis - April 30 1990 Acid Blank

Sample name
Pro gr amme

NAME i

A:.

As

0.1

C ~

C r
Co
Cu
Eu

Li

.3

H'j
Mo
N 1
Ni
P
K
Sri
Se
Si
A9
Na
ir
S
T a
-I
Th
Sn
Ti
w
U

Zn
Zt

: 1N03
: SST

V INT

2.13
3 .2
1.49
3.06 (
0.91
5.92
5. Go
3.31
0.53
.5. 47
1 .!;1
0.25
3.08
4.12
1 .79

0. 32
3.02
0.4 )
0.99
6.26
2.68
5. 45
5.15
1.62
3.0p
4.98
2.33
3.60

15.96
5.37
3.69
0 . 90
4.39
4.81
1.09
1.92
4.06
2.02
5.15
4.P4
4.60
4.S1

3.iO-Apr-90 13:44:04

CONCEN

-0.)49
-0.119
-0.035
-0.00 ?
-0.001
-0.172

0. 005
-0.004
0.001

-0. 219
-0.v2 1
-0.014
-0. oi ')
-0. 005
-o .006

-3015

-0.013

-0.001
0.019

-0.014
-0.206
-0.015
-0.037
-U. 439
-0.295
-0.126

(-0.136
-0.024
--0. 162
-0.003
-0.021
-0. 043
-U. 40V5
-0.212
-0.014
-0.011
-0.037
-1.993
-0.022
-0.002
-- 0.C00

R Sri

-57.35
-70.69
--42. 07
-49.89
-54.73
-37.67
19.14

-36.91
30.03)

-56.69
-24.)9
-62.9
-46,59 -

-44.9.3
-G6.01
-53.91
112.50

-79.25
48.04

-39.32
-41.34
-36.32
--04.24
- 42. 25
-53.00
--46. 7
-30.29
-44.31
-46.05
-49.7:3

-57.12
-52.76
-47.21
-89.84
-45.56
-45.59
-47.78
-47.71

-5.14
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ICP Analysis - April 30, 1990 LMCS Check Standard

ample rea-m
9awple code 1
Sample code 2
P r w I:- at e

NA ME

ssTL
DIRECT
sS zT

MV INT COFZEN

2.12
1.60
1.51

219.39
0.90
5.83

162.30
275.83

'00. 78
12.93
52.69
2.97

G .G7
4.72

90. 97
0.38
0.32

111.84
327.65
208.58

5.
2.73

15. 15
129.84

1.66
9.77
4.66
5.06
3.48

15.11
40.24

394.51
1.22
4.25
4.78
1.09

194.01
3.88
2.31
5.37
4.66

425.07
4.65

-0.170
10.307
0.033
9.930

-0. 001
(-0.231
10.071
9.969

10.221
9.237
9.041
9.424

10.063
0.013

10 . 34
0.031

-0.017
9.813

10.245
10.016
0.001

-0.008
V.578

-0.006
24.592

(-0.791
3. 515

(-0.192
(-0.053
24.637
10.099
0.309

(-0.081
-0.466
-0.229
50.339

(-0.025
0.107?

-0.017
(-0.037
10.016

(-0.063

30-Apr-90 13:47:42

RS ii

-25.16
1.61

26. 02
1.13

-13.13
0,5
1.59
0 96
1.66
1.18
1,22
1,OJ

13.39
H.91

20,97
-114.56

1.10
1 .22

641 .29
-11.92

3 .05
1,19

1.0
-11.63

1.35
-10.27
-12.51

1.25
1 .08

-15.16
-8.8 (

-24, 78
1.35

--12.08
1.85

-1621.*1
-13.17

1 .30
-11:. 55
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ICP Analysis - April 30, 1990 LMCS Check Standard

SI;,rmple riam
S--s.ple cod I
Samplk cudw 2
progrrive

NAME

83B304
SST2
DIREGI

MV INT CONCEN

A I

S.Ata

B

Cd
C a

Cr
Cn
Cu
E.1
Fe
La
Ft.
L i
Ms

H3
Mu
Nd
Nj
p
K
So
So
sl
A9

sr
S
T a
T I
In

Ti
v.

Z r
Zr

4.71
0.57
4.70
4.02
0.92

85.67
G.44
3.39
0.93
5.62
1.94
0.25
4.69

331 .05
2.27

10 .54
4.37
3.61
0.6w
1 . 16
7.05
2.76
6.01
5.29
1.97
2.912

11.31
2. 51
4.73

337.29
5.12
3.80
1.05
4.89
8.14

11.24
2,13
4.70
1.99

10.93
7.40
5.17
5.23

5.202
0.3G1
1.812
0. 000

-0.001
53.219

0. 059
-0.001

0.015
-0.066

0.064
-0.034
0.230
9.216
0.050

)47.179
2.648

(-0.032
0.036
0.007
0 .0-.4

-0.03 j
0.299

-0.004
0.198

(--1.002
9. 561
0.046
0.458

10.271
(-0.339
-0.000
0.136
0.082
5.7S7

51.476
0.042
0.037

(-0.053
51.150

0. 199
0.011
0.058

30-Apr-90 13;51:41

RSDI

0. 75
9.41
1.0'?

9500.F53
-3 *.43

0. 62

-167.29
0.49

-181.7b

6.91

1.01
I 1. 96
1.01
0.72

-:8.681 . 96.i
1.91i

15 09

-21.0. 29
22 -6 3

0.79
100. Ou

5. 1?
0.70

-20.02
.-953.70

14.03
31.37
3.53
0.14

11.97
10.81

-13.60
0.6 3
2.0

11.1
21.24
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ICP Analysis - April 30, 1990 LMCS Check Standard

Sample rzale : 77Ci1J
SaNple code 1 SST3
Simple code 2 : DIRECT
Pro3rammNi : 5ST

-AMC MV TNT CDNCEN

Al
Sb

Fe
Ti

Cd
Ca
Ce
Cr
Cu
Cu
Eli
Fe
L -a
Pb
L i
M-3

H 9
Mo
Nd
Ni

0.

Se
'i

Ag '

Na
Sr
S

T -i
T I
Th
i r,

I.
U
V
Zr
Zro

26.45
0.65

1D1.42
4.31

274.76
7.57
7.01
3.75
1 .33
5.62
1.7"
0,28
3.50
4.27
2.24
0.37
0.33
3.0 1
0.75
1.34

605.34
440.43

5.6S
11.67
87.35

3. 1 4
5.15

41.17
93.43
27.49
6.61
3.91

52.34
196.11
32.54

1.30
2.68

661.11
14.96
6.94

115.9 D
6.19

240.73

50.351
1.131

57.470
0.014
9-t99
0. 929
0.096
0.012
0.028

-0.062
0.036
0.081
0.047

-0.00V
- 0.047

0.000
0.125

-0.007
0.008
0.016

26.336
48.181

0. Ot
0.497

)56.315
-0.201
-0.029
52.632
45.062
0.357
0.719
0.003

53.077
48.395
50.976
0.849
0.105

49.896
20 .S49
14.420
9.592
0.036

49.456

30--Apr--90 13:55 33

0.84
12.13

0.311
:3 0.87

0. 7 2
6.U7

14.34
0.69

-'81.29~

4 .3)919 .5":

-- 156bl.3
9.3a2

jk,-*A~x
31.60

-)16.33
2.39
6.52
0. CI I0 . 4d0.40i

1661.02
1.07

-1132.3
-664 . 9 2

0.98
0. 53
1.6n

12. 11
7--.73

1.14

0.69
1 2. 63
2.01.
3 ,42
0. 52
3.27
0. 76
3. 13
3 . 22
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APPENDIX A
ANALYTICAL ANALYSIS CARDS
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9'No S. e pmt - .1.5. a.d " Po-y
F 561.-5002 SEGMENT-S 12- 1-89 11:34 24

PRT-SIZE LI-OOO-20 I NONE WB75L 0

so, .n" c.o- w 1

OS3076
PARTICLE SIZE 4'- '1 2-7
DISTRIBUT ION

G c r J.- 22,ex

A n |ys1 .M s. 2 Aryw |P

F 561.-500C SEGMENT-B 12- 1-29 1134 18
a~~e~o M.r9eostanderO P..A L.sI. ca, Cod.Sm.
APPR/OTR LI-OO()-2(:) NONE WB75L 0

S' w s. C. r., ID

A. JAR ID / -12,
8. JAR TARE WT. 22
C. JAR TOTAL WT. ;fl-
D. C-B- /4 !'
E. EST. VOL./LENGTH
F. VISUAL REMARKS

k- - 1V4 Aft-& 7 A-101~ - 3 A-".. - A A-iy1  5

2% fd/, f~tn kn 'd )

/-2 { L7 _ __

T... . c - L. , UIM

s-*1 No. sr" P4Mi Dte - 1.o.w Puiorq
F 561.-'003 SEGMENT-B 12- 1-29 11:34 16

.. ,.o Unis ... Cod Rr

HOMOGZT LI-000-200 NONE WB75L 0

S.r4. sa.

7

wnmso N. Cslco. hrt. F-5i

k, II-;

Dale T. rop L ibbu~ M9r

sonal No. pv5fe Pon .otyF '1.-5OO1 SEGMENT-B 12- 1-89 11:34 16
01U'n~tMn kbtt,.dstnd.O m.. Uas. ' .g. Cod. P.row

VOA SAMP LI-O0O-2oo NONE WB7iL 0
s..s. sto Ourors.r ID

, OS376
DUPLICATE SAMPLE

A.t 2 A- y .3 A w o - - -1

f/f r

3.41(14e IA-s'/
/-sr or 'I

o..

//b~osi...r..

1<

0
(D

(D

in



Physical Properties

'1

('I

U,
0
0
0

N ~ ( N

'N
,

A-2



-0(D
-1

- .. s NQ s"p. Po.'.1 Dewe t*n. h.d PnOrey en
F 564.-55101 SEGMENT-E 12- 1-89 11,34 19

X H20 LA-564-%11 . RECOVERY WB75L 0 r

? 089076 -I
PReak CakcLtationt, Resuftc:

LMCS CHECV SAP J.v
LMCS ID L

7 2~/- S9SCo /, 377
tL- ':Z2, /7ZfQ 2-. 2 0o

An.yo-1 Anyvt - Aa.ym - 3 A'*.ry -- 4

0.to T.n CO-p..d Lob Un U

'3 -,t-9f



Seril No S. s PoDnt D.5s fo., l - Ptlootty"

F 566.-6000 SEGMENT-G 12- 1-89 11:35 18

Oesmn,,Istio. NdS'oa/st ard R.sut Uro4s Chorgo Cods P-no

FUSION LA-549-141 G/L WB75L 0

? 089076
GRAMS SAMPLEJi23
VOLUME ON
COMPLETION 2go '

Am - 1 w.Alys-2 AnoIsl - 3 An-ty l 4

Hrs Hrr

D3S. Ton. Cor-pftu U UQ
3 -/o '-,9c

i 0

En
t
0

H-
0

:1:0

-3

se'al No. Es" - n Doe r"&.d P
F 436.-6300 SEGMENT-U 11-30-B9 8: 8 18

Dm-terrIMOINiS.tdolned R&.u nt Charge Coft P.r w
FUSION LA-549-141 G/L WB75L 0

T91070
?2-.&,, m-

P-rks, Cs ctWvnc, Ahel
REAGENT BLANK

A -Anyt - 2 Ansly .3 Am" y 4 - fA -

Mrs N's 1.5 Mr4Hr

s 'Ti- Cornpl.d Lat Legr

64-saC-Oh1 (P-10-531

s.,isI Ho. P'Nn Dat TI- ie..d Poty

F 567.-6100 SEGMENT-H 12- 1-89 li35 18

DoOwio.ne knA ndsrd Ro.s UnIts G Code P.neru

FUSION LA-549-141 G/L WB75L 0

S -i o Size C -'o. D I
089076

Re- fr , C41C LatioD". Re-un:
DUPLICATE ANALYVSj
GRAMS SAMPLE
VOLUME ON
COMPLET ION 2.VO

Ansyst - 2 A-lyst - Any - 4 A sI- -

Hr. 9 TO no Ms We We

Dae Ti-n o~ee ~
1-/4



Seial No k pi. Pe e Taa'. W. wd Pro fty

F 568.-6220 SEGMENT-I 12- 1-29 11:35 19
Domermma"on tehc'N nndtrd --TF 1.nWH CNPereC4d. h-Ins
AT LA-548-101 % RECOVERY W175L 0
s... S. Cod.. D

? O/cO-t-O OS /u) 0 3O76

SPIKE SAM
SPIKE ID
SPIKE VD

1.003~-
A,.'y[. I A-as- 2 Anlyst - 3 A - .4 6

(' es 4f ----

S.'. No sanw. %a.. D.,e y.,,. ., o --- ,

F 566.-6020 SEGMENT-G 12- 1-89 11:35 19
R.rmtd Lks C'.. Cod. _ne

AT LA-548-101 uCI/L WB75L 0
Sn~j S~.Cod.., I _

- -,/49 08,J076
Ron.''.s, CJlC.MIo. PaslM.:

ArmYst-I A-.,y,.-2 Ana .t3 A ayt4

T C-P-wlid La Oil tr

.\ ( .0.as

Bedal No. ol 3 p,, Pom Dwt Tn_ WAswd w"
F 569.-652 SEGMENT-J 12- 1-89 11135 19

AT LA-548-101 X RECOVERY WB75L 0

P.-... Cs

Pemear. CIeA.l.oisn, Rescdt;
LMCS CHEC' 1
LMCS ID /

Anyt - I Analy. - 2 Ay"- Any - 4

D -. j Tril Cmpl-£3ed I 1w Mgr

0-.14 &_ Phf
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Total Alpha Analysis on the Fusion Dissolution
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Total Beta Analysis on the Fusion Dissolution
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Total Beta Analysis on the Fusion Dissolution
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Ion Chromatographic Analysis of the Water Digestion - Nitrate
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Ion Chromatographic Analysis of the Water Digestion

(rl)

- ) "

%J0

A-32



* eftlI ..S..,., a.* 0 o. h.*'d Ii.t'

F 438.-7371 SEBMENT-W 11-30-69 8. 9 12

F LA-533-105 PPM WB75L 0

C-...

REAGENT BLANK RERUN

W. r- C-IIA, A6 L Mg,

-wpf Pd' Dow Ti. "0

F _'29.-1271 SEGMENT-N 11-30-29 : B 19

F - LA-533-105 % RECOVERY WB75L 0
36r~w ai C." ID

' eo-/o

S RER iNSPIKE A

SPIKE OLULLfl -

2 Uwy,.
M.Iy~~~.l Atey* .~y~S M4y.

/0____________

S.$. M..e b~ Pe TI M*.d N*y

F 426.,-7571 SEGMENT-K 11-30-B9 83 1 19

F LA-533-105 4 RECOVERY WB75L 0

sin I..V
100-10

LMCS CHE v M
LMCS ID RERUN

A,4" t I_________2__". .

F '571--7071 SEGMENT-L 12- 1-89 11:36 1

F LA-533-105 PPM WB75L 0
6.mpCe SO

? /o6-7 6
?. c

RERUN

~~5iii A~IyIt-6

(,6/O7
H11P011

&-W -3 A 4.

1.)

6,402 01 (p-"-=z Dft

10714W I*. I / M

k.oc 4f-



Ion Chromatographic Analysis of the Water Digestion - Fluoride
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Ion Chromatographic Analysis of the Water Digestion -Fluoride
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ANALYTICAL DETECTION LIMITS
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits

October 12, 1990

The following detection limits are derived on ideal matrices.
These values were derived by using either calibration standards or
pure matrix standards. Detection limits on actual single shell
tank samples are likely to be much higher. No information
regarding procedure detection limits is available for procedures
not listed in this report.

Procedure LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit = 0.002 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.
Solids were analyzed directly.

Procedure LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.
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Procedure
Anion Analysis

Typical sample

Fluoride
Detection

Chloride
Detection

Nitrate
Detection

Phosphate
Detection

Sulfate
Detection

LA-533-105
on Dionex Model 4000i

dilution was 0.000099g/mL

Limit in solution = 0.09

Limit in solution = 0.04

Limit in solution = 0.24

Limit in solution = 0.13

Limit in solution = 0.13

Procedure LA-622-102
Determination of Carbonate in Solutions by Coulometry

Detection Limit = 5 ppm in solution
Typical sample dilution was 0.01g/mL

Procedure LA-344-105
Total Organic Carbon
Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit = 5.5 ppm in solution
Typical sample dilution was 0.01g/mL

B-2
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Procedure LA-505-151
Inductively Coupled Plasma (ICP) Emission Spectrometer Operations
and Analysis

Typical sample dilution for the
0.00019g/mL.

Typical sample dilution for the
0.000476g/mL.

Typical sample dilution for the
0.000476g/mL.

Instrument Detection Limit ppm.

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

0.0745
0.0223
0.0006
0.0083
0.0002
0.0039
0.0158
0.0073
0.0273
0.0001
0.0036
0.2130
0.0308
0.1525
0.0314
0.0483
0.0163
0.0646
0.0144
0.0273
0.0186
0.0141

Fusion Dissolution was

Water Digestion was

acid Digestion was

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

0.1424
0.0026
0.0839
0.0039
0.1359
0.0246
0.0024
0.0141
0.0032
0.0011
0.0049
0.0147
0.2122
0.0631
0.0183
0.0010
0.0273
0.0122
0.0035
1.1405
0.0017
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Westinghouse
-H',11110d Comipany

OSM RCRA LEVEL C DATA ASSESSMENT H 0 '8

DATE I 2 -t\3CA SAMPLESYNATRIX * Fi A )

REVIEWED BY '.J. I rn X Q\ _ _ _ _P__kDI

LABORATORY V \/ . ''-S

CAS E V - -- \ - U -

SDC # Ci4 -)' O mrYo\tQ

n uovr 2-A \ .
UN ±QCA .\ c\ iL'-

E; i N n '- F -
\Wz'aFry- LQ-d-Lh' \

QUALITY CONTROL CHECK

1. \-\ Cr\6c. ~7i\ r

2.

DATA A SESSHFNT SUMMARY

ANALYSIS h '

3. /N n \ -CZL\ ?AarY..

4. L0-S

5. TC opc- IhLY'

6. M\'at p\Q

7. Th

CL

--

C)

~J

44

n~~~
0D

1.

9.

10.

0 - data had no problems
X - data qualified due to minor
H - data qualified due to major

probl ems
pro&l ems/some data may be unusable

OVERALL ASSESSSMENT: (Garnmy\Psr nc)\- O iA \ ItqrC\ Th~Rz A\
0Yi M a--i 0- O 6-d C nc i ne c-~i rn -S .)

NOTES: -n C\-Y =O\c\hd wiA-V- \L\4acM

ix\n ' a io tzem&Yu(3 r~k) Y-1d nz c.o) Ta--d.acracv,-.
0--- hed c ndi a\ccx e- fcre . a \raCol s.

a Refer to the corresponding attach!ments for explanation of any problems.

(-\\bro -+16 Y-

C-

()



Westinghouse
HK1anford Company

OSM RCRA LEVEL C DATA ASSESSMENT

DATE \-29\ C)O SAMPL S/XATRIX (LRA C1 ti8r

REVIEWED BYC.J. Sir ixQ \a- (0\_

LABORATORY \aI V-C - '7-7- C A,*. i

CASE N ~T-24 \ -- \\A

SDG N C\C-ti \'S cjYY3\NQ E; .. n ' F\n3

w \7TLB LcMFNn'.FMMA
DATAASSESSHFNTSUMMARY

QUALITY CONTROL CHECK AR

2. c\o\cXr on

3. nat 1W cVPa\anY.

4. L0S

5 . T '-S - ( M K L /

6. VV8Atrx Sp i e

8.

10.

ALYSIS i ±P

C)

0 - data had no problems
X - data qualified due to minor problems
H - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: (C-rnD\ e v\- C3\ \nCy b a\

on q, CAk(l n d i n~r c, i rn c - _

NOTES: -Y no ZtO% \ d Lo Vt r4\p ci

n a c\ k Cw w- mr \f \ kr\A- - d nn7-) n - a\I) aicrQ-

o Refer to the corresponding attachments for explanation of any problems.

TGC

-04-

-Li

-L
0

C)
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Westinghouse
-t HInford Company

OSM RCRA LEVEL C DATA ASSESSMENT

DATE 7-F4- 6 t SAMPLnSM.TRIX t) F -c zc>

REVIEWED BYC.\. Slryi ) \ Q L % Oi-^D ki-o1

LABORATORY V \-\.- - ' S n +r M-c A -

CASE# - -2L\ \ - U- \ O Ihr O n*q5t FIDF

SDC # (\ov, Q n

DATA ASsrsSMFNT SUMMARY

QUALITY CONTROL CHECK ANALYSIS

1. \\\ ch A -Trn C'

2. L73Lbro+1n

4. L 0_S

S. -Z C. T, ( L) u

G. M\'a-tT I p (

8.

10.

0 - data had no problems
X - data qualified due to minor problems
H - data qualified due to major problems/some

OVERALL ASSESSSMENT: ( Sarn;\ vmcnot \

(107WJ\
-J

C0

( )

-A-
-4-

Y(
ci
0

data may be unusable

\ p QA hadQ

NOTES: = nz C\zat o\ \ cdC6 WL4-*-\ r iVa-a

o Refer to the corresponding attachments for explanation of any problems.
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HWesTinihouseOhantord Company
OSM RCRA LEVEL C DATA ASSESSMENT

DAT E q -C--c0 SAMPLES/ TRIX P \ q-()I3 ) ' A

REVIEWED BYC.\. SrY xQ-A C \____- \4 2,-__

LABORATORY \J \-C. -n S , 1

CASE # ?--- \\-A-\ \O\.

SDC \ r -' \
DATwA- LQaSn. SUMAR

DATA ASSESSHENT SUMMARY

QUALITY CONTROL CHECK AN

I. \-\ -i \\ n --~rn ci
2. G~\ \ rrv-vyq

3. A a\ 1L 3an. Y-

4. L0 0

S. Z .. Urc oC- -f

6. VV~mtr SpikY
G.7. N't rer n 5z<,

9.

10.

C)

N i

ClI

D

N /

0 - data had no problems
X - data qualified due to minor problems
H - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: (sarn\s mn- qua\ \qikc\ banQLck

NOTES: -Y=r' n c:210. ]fc' \jk cA v-d w tiv-o dcl-n Zaf-Y,

N nf > to ( coresp\-n \ng \\ r x-anation of c a prlm

o Refer to the corresponding attachmnents for explanation of any problems.
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HrWestinghouse
hafrd Company

OSM RCRA LEVEL C DATA ASSESSMENT

DATE \7 -\ -c\T SAMPLES/MA RIX ( e1(\q 0 '&-7 '-0

REVIEWED BY ('. \ rCLo~. LI A D.

LABORATORY V - -2.22-S k 6a-,e. i Nj

CASE # T-{-T -ZLI- \ \ -N ( CO

SDC I Qcr \L \Nn '

DATA ASSrSSmHET SUMMARY

QUALITY CONTROL CHECK AN

1. -A-\cXrT -rnar

2. (-aL\ \ bo r16 On

3. An ais t 1 j- -a- 'Nan Y-

4. L0-S

S. ~pC-f CIc9 ONL

G. M\'a-Artr 1S

7. Nna\-cLs

9.

WYSIS "
C')

0 - data had no problems
X - data qual ified due to minor problems
X - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: (C rn\ 5 nv-cc\- CQA3\ \,Q-c larc\

NOTES: Y = no ra\ c-d !i o*ri Ir\ wk24a

Lx=- don(qZ\-- d CA-cd C 5ci - i u cyn ' . u ya-\-r. \Da Un .
o Refer to the corresponding attachments for explanation of any problems.
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Westinghouse
(%d ~H1ar1ford Company

OSM RCRA LEVEL C DATA ASSESSMENT

DATE \ -q D SAMPLES/MATR X q - z

REVIEWED BY('.. S-I 
_ ___ n

LABORATORY V C -2 7C-SA

CASE _f):2) -- 2L\ k- -\ \ ) .

SOC V C-Of Q \3S E . nPL'. 3
DATA ASSF LSM Sn UMARY

DATA ASSESSMENTSUMMAR

QUALITY CONTROL CHECK AN

1. \--\ \c\nQ ~\~\m C'.

2. C-\k\ br i on

3. tAna\V N+7GL X3\ant2
4. L0S

6. W4A-ri{ Sp\ Wz
7. Th-kZ k r--i -V - N- -a\

8.

10.

ALYSIS

0

N/J

0 - data had no problems
X - data qualified due to minor problems

X - data qualified due to major problems/some

OVERALL ASSESSSMENT: (C5arn\Ps nct-\ Gu;\

An g, m? c-cl~ h r-) d in(-, A-I-t no-.)

data may be unusable

\v kCr hantC6

NOTES: -Y = nn t-o- ZfCNJ\ 6 v d a) + (-Ai a t C Zaa C ca.

u-. uni \ Qa\\dQ Ah sa-i \y A hc crrenj CV. T Eacy aQ- 

o Refer to the corresponding attachments for explanat on of any problems.
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Analytical Laboratory Data Summary

SINGLE SHELL TANK PROJECT

The next four pages of this report (including this page)
suinarizes the results for the analysis of the

Core 13 Composite
Tank 241-U-110

Sample

UNTREATED SAMPLE RESULTS

Sample

pH

% Water

Mercury

Cyanide

Carbon 14

12.60

39.70%

1.21 ug/gqj

<1.00E*01 ug/9

Duplicate

12.73

40.01%

1.07 ug/g

<9.00E*00 ug/g

This Analysis was not completed

0
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DATA SUMMARY
Sample units are Wet Weight

Core 13 Composite
Fusion Dissolution

Tank:

Customer ID:

241-U-110
Core Composite 13 ICP Results

Radiological

fusion

Total Alpha
Total Beta

GEA Cs-137

Uranium

Plutonium

Americium 241

Neptunium 237

Technetium 99

Iodine 129

Strontium 90

Analysis

Sample

1.72

<1 .13
1.58E+03

3.06E+01

6.1OE+03

2.85E-01

1.28E-01

<6.28E-01

<1 .20E-02

<1 .1OE-02

5.34E+02

Sample

DupLicate
Sample

g/L

uci/g
uci/g

uci/g

ug/g

uci/g

uci/g

uci/g

uci/g

uci/g

uci/g

2.16 g/L

<7.78E-01 uci/g
1.50E+03 uci/g

2.93E+01 uci/g

5.14E+03 ug/g

2.50E-01 uci/g

<2.96E-02 uci/g

<5.OOE-01 uci/g

<9.49E-03 uci/g

<6.94E-03 uci/g

5.14E+02 uci/g

LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
# instrument Standards Outside Control Limits

Aluminun
Antimony
Oari un
Beryllium
Boron
Cacki un
Calciun

Chromiun
Cobalt
Copper
Europium
Iron
Lithiun
Magnes iun
Manganese
Mercury
Molybdenun
Neodymi un
Nickel
Phosphorous
Potass iun
Samariun
Seleniun
Sil icon
Silver
Sod iun
Strontium
Sulfur
Tantalun
Thatiun
Thoriun
Tin
Titaniun
Vanadiun
Zinc
Zirconiun

28065 ug/g
LT
LT
LT
153 ug/gIF

LT
737 ug/g ix
177 ug/g ~

LT
LT
LT

3239 ug/g
LT

472 ug/g LA j
912 ug/g

LT
LT
LT

1449 ug/g
813 ug/g
NA
LT
LT

7151 ug/g U.
LT

14124 ug/gT

97 ug/g J
195 ugq/g K

LT
LT
LT
LT
LT
LT
88 ug/g
LT

OP

13

DupLicate

30125 ug/g
LT
LT
LT

113 ug/g
L T

1005 ug/g
139 ug/g
LT
L T
LT

3263 ug/g
L1

221 ug/g
890 ug/g

LT
LT
L T

1600 ug/g
522 ug/g

NA
LT
LT

6832 ug/g
LT

17280 ug/g
130 ug/g
102 ug/g
LI
LT
LT
LT
LT
LT

77 ug/g
LT



DATA SUMMARY
Units For Saaples Are Wet Weight

13 Composite
Digestion

Tank:
Customer Id.:

241-U-110
Core 13 Composite

Sample

Water Digestion
Water Digestion **

pH

8.33 g/L
10.18 g/L

11.64

Anion Analysis

Fluoride
Chloride
Nitrate
Phosphate
Sul fate

Total Organic Carbon
Anmoni a
Carbonate
Ni trite

Radiological

Total Alpha
Total Beta

GEA Cs-137

Americium 241
Carbon 14
Iodine 129
Neptunium 237 *

Plutonium
Strontium 90
Technetium 99
Tr i t i un

4.99E*03 ug/g 3
9.41E*02 ug/g
5.88E+04 ug/y
2.32E+04 ug/y i?<
1.21E+04 ug/y 3-

1.31E+02 ug/g ZT
<4.85E+03 ug/gy3
9.48E*03 ug/gj
1.17E+04 ug/g

Analysis

<2.99E-03 uci/g
1.93E+01 uci/g

9.29 uci/g

<1.58E-03 uci/g
5.89E-04 uci/g

<7.92E-03 uci/g
not analyzed

<7.66E-04 uci/g
5.94E-02 uci/g
5.92E-03 uci/g
2.29E-03 uci/g

Atomic Absorption Spectroscopy

ICP Results

Duplicate Aluminun
Antimony
Arsenic

11.19 g/L Berylliun
10.05 g/L Bismuth

Boron

11.71 Cadmium
Calcium
Cerium

Chromium
Cobalt
Copper

3.55E+03 ug/ Europi um
9.03E+02 ug/y Iron
6.14E+04 ug/y Lanthanum
7.04E+03 ug/g Lead
5.16E+03 ug/g Lithiun

Magnesium
2.46E+02 ug/g Manganese
<3.61E+03 ug/ Mercury
7.15E+03 ug/ Molybdenum
1.24E+04 ug/ Neodymium

Nickel
Phosphorous

Potassium

Samarium
<2.23E-03 uci/ Selenium

1.37 uci/g Silicon
Si lver

9.20 uci/g Sodium
Strontium

<1.30E-03 uci/9 Sulfur
4.08E-04 uci/g Tantalun
<5.09E-03 uci/g Thallium

Thor iun
<5.77E-04 uci/9 Tin
3.32E-02 uci/g Titanium
5.94E-03 uci/g Uraniun
1.76E-03 uic/9 Vanadium

Zinc
Zirconium

Saiple

3009 ug/ T
LT
LT

1 ug/g LL
LT

226 ug/g L_ ZY
LT
21 ug/g U)-
LT

740 ug/g
LT
LT

5 ug/ UA.
18 ug/ L J
LT

177 ug/gl
10 ug/y 7
90 ug/y LA
LT UJY
15 ug/g LAy
12 ug/g
L T
LI LT OT

2956 ug/

LT
273 ug/g LAX7
267 ug/ r-

1111 ug/y UA.
LT

63099 ug/g
3 ug/g lU 3

777 ug/g
LT

418 ug/y _A

161 ug/ U 3
LT
10 ug/g LAIS
LT y)j
21 ug/l
7 ug/9

27 ug/9

<4.91E-01 ug/g
<1.2E-02 ug/y LXT
<4.91E-01 ug/9 T

<4.98E-01
2.28E-02
<4.98E-01

ug/g
ug/y
ug/y

* Analysis Was Not Run.
Analysis performed on second digestion.

29

Core
Water

Duplicate

2657 ug/g
LT
LT
LT
LT

231 ug/g
LT
24 ug/
LT

727 ug/g

LT
LT
LT
16 ug/
LT
LT

6 ug/y
75 ug/
LT
11 ug/g
LT
LT
LT

2720 ug/y

LT

LT
276 ug/g

1075 ug/y
LT

62398 ug/y
2 ug/g

744 ug/g
LT

298 ug/g
69 ug/y
LT

7 ug/y
LT

10 ug/g
6 ug/y
LT

Arsenic **

Mercury
SeLenium **

14



DATA SUMMARY
Units For Samples Are Wet Weight

13 Composite
Digestion

Tank:
Customer Id.:

241-U-110
Core 13 Composite

Atomic Absorption
Hydride Analysis

Spectroscopy
ICP Results

Duplicate

10.04 g/L

<1.05 ug/g <9.96E-01 ug/g

6.28E-01 ug/g

2.90E-01 ug/9

4.99E-01 ug/9

2.76E-01 ug/9

LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
U Instrument standards Outside Control Limits

Aluninum
Antimony
Bariun

Beryllium
B i smuth
Boron
Cadii un
Ca Ic iun
Ceriun
Chromiun
Cobalt

Copper
Europiun
Iron
Lanthanum
Lead
Li th iun
Magnes iun
Manganese
Mercury

Molybdenum
Nickel
Potassium
Samar iun
Selenium
Si l icon
Silver
Sod iun
Strontiun
Sulfur
Tantalun
Thallium
Thoriun
Tin
Titaniun
Uraniun
Vanadium
Zinc
Zirconiun

57262 ug/g
572 ug/g 
49 ug/g75

3 ug/g T
15713 ug/g

60 ug/g7a
LT

557 ug/g LX3
LT !_

676 ug/g UT
129 ug/g T

73 ug/gj
LT

14141 ug/g
88 u9/gT

1123 ug/g 3
13 ug/g ry

217 ug/g uKT
5703 ug/9

LT
35 ug/g J

142 ug/g 3
LT UT
LT

677 ug/gT S
5217 ug/g R

LT UT
75809 ug/9

563 ug/9
883 ug/g

LT T. P
816 ug/g i

2112 ug/9
67 ug/g T_
28 ug/9 L--l

8653 ug/g v
LT

1828 ug/9 L.
134 ug/9 T

IN
Li.

Core
Acid

Sample

9.56 g/LAcid Digestion

Arsenic

Mercury

Selenium

Sample Duplicate

56255 ug/g
LT
LT
LT

14154 ug/g
55 ug/
LT
512 ug/g
LT

458 ug/g
LT
LT
LT

16036 ug/g
LT

520 ug/g
LT

231 ug/g
5270 ug/g

LT
LT

65 ug/g
LT
LT

244 ug/g
2760 ug/g

LT
71589 ug/g

475 ug/g
706 ug/g
LT

LT
LT
LT

LT

LT

LT
437 ug/g

LT
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WestinEhouse
H.,'10rd Company

OSM RCRA LEVEL C DATA ASSESSMENT

0 6~

DATE \;- no-g- SAMPLES/MATRIX !9 * 2-~4 -

RUVIEWED BY LJ.L irM-L/ Lq trE.W P\ '- F ,)LD

LABORATORY \" vAQ- ';'5 F i F0t LP

CASE # 5 5 -_ _ -_-_ \-- ~I A _ ___ 'P

SDC 1 0 -4 CP \[arrLm.F '

( 13re\ S ren v 4

DATA ASSESSMENT _SUMMARY

QUALITY CONTROL CHECK A

1. \-c\c d~ ~T~(7.

2. An rcf i\ r

4. LQ0

s. T-,-S ( QPo-?-\L/)

7.

8.Z

NALYSIS \ C

V-

0 - data had no problems
X - data qualified due to minor
X - data qualified due to major

problems
problems/some data may be unusable

OVERALL ASSESSSMENT: rot gA\\t ra ba~c ov-m

NOTES: '= n'datft -ro\ ldri u \x ' 6 c .

t sd tt nt fexpaatn cay pracbac.

o Refer to the corresponding attachments for explanation of any problems.
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SUMMARY DATA REPORT
Results are reported as wet sample weight.

Tank:

Core:

Segment:

Customer Id.:

241-U-110
13
4
89-076

Untreated

pH

Percent Water

Fusion Anal

Fusion Digestio

Total Alpha
Total Beta

GEA
Cs-137

Sample Results
Sample

12.52

44.68%

ysis Results
Sample

n 2.74 g/L

6.28E-01 uci/g
6.82E+02 uci/g

2.60E+01 uci/g

Uranium

Water Digestion

Water Digestion

]on Chromatogragh
Fluoride
Chloride
Ni trate
Phoshate
Sulfate

Total Organic Carbon

3.90E+03 ug/g

Results
Sample

9.21 g/L

1.63E+03 ug/g 3
2.46E+03 ug/g
9.02E+04 ug/g
1.08E+04 ug/g3
5.49E+03 ug/y

8.96E+02 ug/g

Duplicate

12.81

46.78%

Duplicate
2.03 g/L

<6.85E-01 uci/g
1.13E+03 uci/g

2.54E+01 uci/g

3.57E+03 ug/g

Duplicate
10.16 g/L

4.30E+03 ug/g
2.31E+03 ug/
7.68E+04 ug/g
8.57E+03 ug/
4.75E+03 ugly

7.58E+02 ug/g

Acid Digestion Results

Sample

Aluminum
Antimony
Barium
Berylliun

Bismuth
Boron
Cadmiun
Calc iun
Cerium
Cobalt

Copper

Europium
I ron
Lanthanum
Lead
Lithium
Magnesium

Manganese
Mercury
Molybdenum
Nickel
Potassium
Samar iun
Seleni um
Silver
Sodium
strontium
Sulfur
Tantalum
ThalLium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

Duplicate

52577 ug/g
LT U0
LT R
LT U-7

18525 ug/g
LT .

LTR

388 ug/g R
LT X
LTP

LTk

L T
27355 ug/g T

LT 0
264 ug/gT
LT R

133 ug/ J t)
3769 ug/9 R
460 ug/ U

L T 0 3
L T Ra
LT U3
L T t-- _ -
LTI
LT

93097 ug/
353 ug/

1133 ug/g L)
LT
LT d5-j
LI T -- LI

LTRUS
LT U 5~
LT L -7

LT U T
189 ug/g

L T Uyf

LT: Less Than Instrument Detection Limit.

41871 ug/g
LT
28 ug/

2 ug/y
15441 ug/

69 ug/g

LT

365 ug/g
LT

LT

61 ug/
LT

27174 ug/
7 ug/

593 ug/
LT

142 ug/
3699 ug/

361 ug/
LT

139 ug/
LT
LT

630 ug/g
LT

85924 ug/g
325 ug/y

1090 ug/
LT
709 ug/g

LT
LT
LT

4102 ug/g
LT

194 ug/g
101 ug/g

cQ
-I
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(O Westinghouse
K saHfniord Company /

OSH RCRA LEVEL C DATA ASSESSMENT

DATE I?-- l2 o_ g SAMPLES/MATRIX 6 -

REVIEWED By . E- a F

LABORATORY \, q O - 2 2

CASE #

SDC # * 9-0 trLa E. F
S Dor \,I:0 3 - C)rn nt

pATA AssESMFNT SUMMARY

QUALITY CONTROL CHECK ANALYSIS Tcc- I C- P

1. \-\O d 'rT \ cw

2. 1-A \ r-Jh0

3. Ana\Th(9 P-B rK

4. LO 5_

S IgS ( \e.P " L IN

6. _\- _ _ _\ _ _ _ __K

7. It p\ \Vc P'rA\d5LSX

8.

9.
X) - at ualified 5

0 - data had no problems
. - data qualified due to minor problems

X - data qualified due to major pro&lems/some data may be unusable

OVERALL ASSESSSMENT: C c\ h om

NOTES: -'=no datr d \ O W U 6a' q
Nn ??rh n(hem1 n\l\ \h on rp\t/ ndt -M ac .

o Refer to the corresponding attachments for explanation of any problems.



SUMMARY DATA REPORT
Results are reported as wet sample weight.

Tank: 241-U-110

Core: 13

Segment: 3
Customer Id.: 89-075

Sample Results
Sample

12.42

43.18%

Results
SaiipLe

2.30E+00 g/L

<0.76 uci/g
1.88E+03 uci/g

5.13E+01 uci/g

6.35E+03 ug/g

Results
Sample

.21E+01 g/L

.72E+03 ug/y

.62E*03 ug/y

.79E+04 ug/y
.85E+03 ug/g T

3.83E+03 u/g

4.09E+02 ug/g T

Untreated

pH

Percent Water

Fusion Analysis

Fusion Digestion

Total Alpha

Total Beta

GEA
Cs-137

Uranium

Water Digestion

Water Digestion 1

Ion Chromatogragh
Fluoride 1

Chloride 1

Nitrate 5

Phoshate 5
Sulfate

Total Organic Carbon

O5

Duplicate

12.12

42.98 %

Duplicate
2.27E+00 g/L

<0.73 uci/g
1.80E+03 uci/g

5.73E+01 uci/g

5.77E+03 ug/g

Duplicate
1.01E+01 g/L

1.73E+03 ug/g
1.76E+03 ug/g

5.04E+04 ug/g
<10000 ug/g

3.75E+03 ug/g

7.08E+02 ug/g

Acid Digestion

Sample

Aluminum
Antimony
Arsenic

Bar i um

Beryllium
Bismuth
Boron
Cadiiii im

Calcium
Cer iun
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead

Li thium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Potassium

Samarium
Selenium
Silver
Sod iun
Strontium
Tantalum
ThalLium
Thor iumi
Tin
Titanium
Uraniuii
Vanadium
Zinc
Zirconium

LT: Less Than

111438. ug
LT
LT

158. ug
LT

14424. ug
LT
LT

737. ug
2873. ug
1526. ug

LT
LT

62. ug
14585. ug

310. ug
1825. ug

112. ug
514. ug

10103. ug
LT

102. u
LT

345. u
3597. u
3527. u
1549. u

LT
79266. u

935. u
I LT

3984. u
2087. u

LT
134. u

27585. u
193. u
177. u

Results

Duplicate

/g R 110671. ug/
LT
LT

/9 145. ug/

LT

/g 13246. ug/
LT
LT

/g 2239. ug/g
/9 2539. ug/g
/g 1514. ug/9

LT
LT

/g 52. ug/g
/9 12334. ug/g
/9 271. u9/g

/g 1989. ug/g

/g 94. ug/y

/g 1038. ug/y
/9 9745. ug/9

LT

9/g 99. ug/y
LT

9/g 348. ug/g

g/g 3326. ug/

g/g 3077. ug/y
g/g 1695. ug/y

LT

g/g 77373. ug/y

g 921. ug/y
LT

g/g 3564. ug/9

g/9 1748. ug/y
LT

g/g 126. ug/y

g/9 24107. ug/,g

g/9 LT

9/9 331. ug/y
315. ug/y

NC: Not Calibrated
NOT CALC: Not Calculated
# instrument Standards outside

269. ug/g

Control Limits

12
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QC Chock:
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Name 0-

C Chock: D-U

ACTION:C
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Name @. . r\ Date _ \_ _.._ _ _

qc Chock: _ _ _\_ 
_

Co NTS 'TN( * C

ACT!0N \(

~mp~V ~A..it~lt. ~hPgIAl 5~flt~tAJ~t vnt,~g~t

of
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qc Chock:

CORRENTS: 7-( ()
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of
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INameC ___.________>\__Date 
2d1D-O

qc chock :

ACTION

tita M1L1
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Name . m\ \ Date

qc chock.: LA

ACTION: .. r
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j rn t

of-
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I1ame __ _. __ __ __ __Date .L2 _ ___ ____-__
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ACTION! NC\W~1
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-of.-



a~L~LS-~

lane Date L2-\.L. .

Oc ChOc:

COMWENTS \k C 
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ACTION@-
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7L
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T YL
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O( Westinghouse
-Hanford Cornpany

cu -%

1)

DATE Z-x5- n

REVIEWED BY 2. 3 .

LABORATORY \NH 0 -7

CASE #

SDG b--i ~
LC~r0 l'a 6aq

QUALITY CONTROL CHE

OSM RCRA LEVEL C DATA ASSESSMENT

SAMPLES/MA RIX

2- 3 -

DATA AESSMENT SUMMARY

CK ANALYSIS

1.

2.

3.

4.

S.

6.

7.

8.

9.

10.

0 - data had no problems
. X - data qualified due to minor problems

K - data qualified due to major problems/some data may

OVERALL ASSESSSMENT: 2 n ,qncarn N-orrT Lon-\

Lry rr c kA\\ C -5 1sA a rvr\' 7)NOT ErS :.

NOTES:

o Refer to the corresponding attachments for explanation of any problems.

be unusable

; r, C4



Westinghouse
-Hinford Company

OSM RCRA LEVEL C DATA ASSESSMENT

DATE 12- I E-4 C SAMPLES/MATRIX

REVIEWED BY C.- . I\ r IrAQ c C

LABORATORY W r4 -27-3

CASE # :ST-ZL\-U-\ \

SOCD --L+3 ____ __

DAAsESFNTSUMAY

QUALITY CONTROL CHECK

1.

2.

3.

4.

S.

6.

7.

9.

10.

ANALYSIS

0 - data had no problems
X - data qualified due to minor problems
K - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: S a qN rrl ?rp ?nn\Q, i' n a \

4 e-F 2am r (a rn A 'P crmr n c r\o

*n Kth% q Lorc. LOnpL±QIc..

NOTES:

o Refer to the corresponding attachments for explanation of any problems.
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